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B0 € AR E AR~ BORAL Y 2 S R - BE ARG AR AT 0 Rkt
A2 e AphE > B - LR AR DL F RGP AP R oK
JEA S Hwied WA FIRBAMAIEG S SRR LIRS0 TRR
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Abstract

Epidemiologic studies demonstrated that long-term exposure to
arsenic induces many human diseases, including blackfoot disease,
atherosclerosis, and cancers. Although evidences show an association
between arsenic and cancer, the molecular mechanism is still unclear. It
is widely accepted that cancer results from the accumulation of mutations
in the genes. Sodium arsenite has been shown to induce oxidative DNA
damages and DNA-protein crosslinks. In this study, we used the
random amplified polymorphic DNA (RAPD) assay with ninety arbitrary
primers to evaluate the effects on the genomic DNA of human
lymphoblastoid cells exposed to sodium arsenite. The main changes in
RAPD profiles following sodium arsenite treatments were a decrease and
an increase in band intensity. Two RAPD primers (D11 and F1) were
more discriminated the RAPD profiles between sodium arsenite-treated
and control genomic DNA. The sequences of these loci amplified with
primers D11 and F1 showed highly similar to human RBI/CCI/ and
PACE4 genes. The DNA markers were purified for the molecular
detection of sodium arsenite-induced DNA damage by nucleic acid
hybridization. To confirm the effect of sodium arsenite on RB1CCI1 and
PACE4 genes, we examined the expression of these two genes by
Northern blot and RT-PCR analysis. Sodium arsenite treatment could
significantly up-regulate the expression of RBICC1 in human
lymphoblastoid cells. Taken together, our results demonstrated, for the
first time, that RAPD is a good tool for the detection of genomic DNA
alternations and direct screening of new molecular markers related to

sodium arsenite-induced carcinogenesis
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=53 R &ﬁ?iﬂ"‘,’f;ﬁ Fpott Az B B { 2 £ 4 4 (Zhang et al.,

1996) - § BEA & * L FRris b PR PRERT (A - ) e

3

Fhig S nDNA X2 A 2 R iE R %
R AT AP OrEedE<2¢ ¥R (chromosomal

aberrations) ~ 2k fri-v 2R ¥ & (DNA-protein crosslinks) ~ 45 4
2 83 3 (sister chromatid exchange)fr i+ %2 (micronuclei) 737 =
(Wang et al., 2002) » iz % *‘}‘5'3 APBRLIE T TE S E IR Y o
AR ARRY - EAERREH S ET A r’r}?;,?;ﬁ;}j%
FUEP AN ERAEFFTLAT RS FRAEREZH DA bldey
+ AR~ PEIN S M ek R SRR T 4 ' B (Abernathy et al., 1999) - 17
fig > K g T 4o B & 1 i B (hyperkeratosis) IR %
X SR Y AR RE W e g & R o R ik
AT N ¥ FlESIRCR Ao g W R BT TV L g B g
MEART R g AN SRR A MR frid S TRT ]
190~ L W ehIR % (Carter et al., 2003 5 Hughes, 2002) » iz &

H Ao 38 Bm e, & e Bl A ,73‘— Fepg g o

T~ Fh R g d ]
Fhag g v i o pE o BBt B iR R 0 M R g o )
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PRI S SRR R AR L
Pt By VEARAORESEE S AR o v S d ST DR 0 95%
~99%izimie N B R B L M R A G E L BREY > H P
X RRA BT TR T M ¥ g BEE op o jEm B AR ATk s
B~ B S ‘)ﬂ'ﬂ‘iﬁ N R ?;;E:g o ;U%;P;‘@mgdw;;g fL q\;,gg,ﬁj,g T
A m AR A RS SRR AR AT BT R

Xz F toma g ao £ K B 2 & (Mandal and Suzuki.,

Ji

2002) o A%t Fv B egELiR A (SH)E § s i E 4 (CHEBIZ ) &
A B e ¢k e £ 0B A T A
WEE RAPMEF PO LN REEL L B B e
ATP 3> ER e 7= o FB i frdl e > 02 2 ¢ /> B
fmre ey Y54 4 (Mandal and Suzuki., 2002) o ¥ ¢b > R F K 6

Erfed § #2"m & f¥ (Glucose-6-phosphate dehydrogenase) » 5 fic "= & fis
(lactate dehydrogenase) ~ m?2 ¢ % ¥ it fis (Cytochrome oxidase) » £2 2_
A5 AR 0 € e 2§ (iR X (Lagunas., 1980) o d 3¢
PHASH e AR F I A Gwe Sl PP CRBEE R

FHERAENE TR FRERE (Hughes, 2002) -
I ~Aird A el v e sy

el

JUR R L B B e £ T A (SH)L e R



Eapg At oo BB AP Y I bR B E F B (receptor-
binding domains) } e & =2k 2 § %5 a9 Y i 8L (enzymatic- active
sites) > i = I ¥ fmfe 2 I Gy K p o0 iEm A 2 e

(apoptosis) ~ fm ¥z 3 4 ~ fgcA V1R Frdla ¥ ATA G 4 (Miller et
al., 2002) o gt b 5 Fh L Fe e i BEA $r R € Frd e e P B 12 AT 48

#1 » 4= NER (nuclear excision repair)z¢ BER (base excision repair) > v
§ AR RURACP AT AR M it A LA R K R A ]

it ¥iE T AP L e (Hartwig et al., 2003) »

2o Rt S P AT 3

1L SLIE =iy in R ATig N e AR T 0 % R 2R B A

T AIAFEAE P Ko R AT P RMET AMNHE

B BRRD T 5 de o PEB 3 4 B2 % formamidopyrimidine-DNA glycosylase
(Fpg)rt 2 proteinase K (PK)¥ 2 F? Bg 3 4v 1% e BE 9% U4 chiic &
(Wang et al., 2002) > i& B 53 % Bg o A 973¢ =& e fedf 2 0 12 oxidative
DNA adducts §= DNA-protein cross-links & 2L & 973538 0 2R i@ fh 733 =
P e E L d AR5 EU 38 4 % reactive nitrogen species (RNS)
11 2 Reactive oxygen species (ROS)# 1 = 7 (Wang et al., 1997)- * &

ek e RNS eg 5 i 0 §_ 3t 404+ 2 4 14 (calcium dependence)



g CHEZ ) 15 NO & & chprf| 15 10 2 4T85 A 275 #

AR AT e BT 2 i3 2 B e (Gurr et al, etal, 1998 ;

Lynn et al., 1998)c ¥ & # #13£ 4 ¢ RNS 2 ROS % ¥ € i = %k cFdf

ToREEHI S LR/ EAR 2 L AR (Bauetal, 2002)

* ~ 4% RAPD-PCR i} |} e 45 2

sl + B & 484 F & RAPD (Random amplified polymorphic

DNA):~ % 8 - 48 DNA #;] B (Williams et al., 1990) » & =
PCR engjisz. + > v 9r* enl 313 | B - B S a5 7] > i §

210 B RS BAGvEAE F D TEE AL A ko d

> RAPD #7% g 313 | t‘ﬂf, 10 B 454 B enB 71 > #7110 AE s 5]
Sthloci ¥ 3L 13 kR ET I B

+ A F)hE L)I‘b? YRR T 2
W7 e loci 7% q*gﬁ 4% EBRDPCR AP o BAri FI4 % 4 8
Feicsg @29 X B3l FEialocus # 4 2% > #- F PCR & eh A
P4 AenFa g4 g OgBle ) e i ¥ &7 A% RAPD-PCR
profile § R IR B H F hL BB (1)A 2 /) 4231 F g & 28> (2)

S+ I AR 2/IAF D 3)iF e B e (Wolfetal,,
2004) - RAPD # )2 j§ B ® il cnif P D] A FIRE P ez g m 7 % 455

A4 vy & B DNA B 703 3 (Williams et al., 1990) » _«;g,]} i



RAPD-PCR §? 4 if PCR 2 ¥ & + 4% B 8ho #7121 RAPD 47 7 %%
A A AR S AN A Bk Ty
o BT TR AU RIATFIMSOET G 0 248 DNA B 7 E
P DR Se PR S e SO A et 3R 1 i) (Ongetall,
1998) o #riugh > iz > 2 5 % KA 7 WP A S e ek T AE
BrapFd&endd > ¥ohe FR- 2 F L EDRIEAT] (Maeda

et al., 1999 ; Papadopoulos et al., 2002 ; Singh and Roy., 2001) °
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B FRWA T REAL oG M - SRR SR
L AP B SRR R T e el LR R
ISR S SIS S S RELE =k S M el = O L i 2o
Fv Fend e Bt AP Y RAPD-PCR 3237 #£45 % if i)
LRELGTHE AT R e L PR KI5 A4 L Pk
T2 B30 it d 4G BT T2 R TR S R 2 S 2 W
o % 259 RAPD-PCR g8 $ & & 45 517 Rl 8 12 pedp 3
23R KR P B R R F ookt s A

KPP Z BRI o



%44
RS2
- Nt
MG R A FEH T # Pz gk (N3 human lymphoblastoid cell) »
% »* RPMI 1640 (Invitrogen, USA)3z %% ¢ » H ¥ & 3 109% 5 FBS ~
2 mM ¢ L-glutamine 2 190« PSN 4 2R &% ¢ »12 % & 5% CO,

Fe 37T Cam B ™ g% o

=~ AR R

= AR f e TR A S B kY SRR R
¥ oot ARE P FIN3 e B AT ko 4o 2 RPMI & %% ¥
(5X10° fmme a0 10 3 2 s i ¥ ) o A 6lde x 2 Jo ik B ch I
Fegh > 33T CHmBET L 2B W3 § PP T L 47

AR A 24 BERPBERR . B FhE 04 o

2R AR
S 2 E 2472 .43 Signh (1988)% A e jE o M-'wmPe 3 %
(5X10° cells/dish) ¥ *t35 % £ 7 37 C > 57 5% CO 8 % 447 354

Auber 3 R ER AR REEER S 10 pM, 80 uM B G &4
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EOuM & 4 B BF o BB dmfe R 0 12 1000 rpm 3o 6 A 4Efs o
% >t PBS % % /% > % % eppenddorf tube ¥ > 12 1000 rpm > %4 C
T gt 6 A 40 4e 1250 pl PBS 3 55 5k £ w305 R A % 125 pl
fnre 7% % 22 250 pl 1.5 % low melting point agarose R & 3523 (% = &
)ie B3 37 CicH B B o 300 pl 1% normal melting point
agarose (% - ") B EmE T R F P 0 Bk 0 &
agarose JAFREHFERY > P75 pl B FREAS o R E
PE o Bk > (F agarose FLF 1S A % 3 % o 2z~ lysis buffer (2.5
M, NaCl ~ 100 mM, EDTA-Na, ~ 10 mM, Tris ~ 1% sodium lauryl-
sarcocinate ~ 1% Triton X-100 ~ 10% DMSO, pH 10) ¥ i®%* 1 -] pF > B~
1B 357 A% (0.3 M NaOH » 0.001 M EDTA-Na, » pH 13)¢ » =3¢
20 & 48 0 i@ % DNA 2% 5 H %% > 12 25V > 300mA &7 7 & 15 &
48 > 2 {6117 foig (0.4 M Tris, pH 7.5)7 v > ¢ E%X DNA# ¥ 5 &
s g 2 75ul 20pg/ml Ethidium Bromide 24 ¢ > 4% 400 X % & & fic
& (Nikon E400, Japan) #.% > Kodak M40 4p# DNA = 3f e »
RSk Lt e 72 5 ## (Tail moment)s iz B - & B AIZE 60

BB -

B & F PO B
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“r3 N3 Pz chd 3 P& 0 & B DNeasy tissue kit (Qiagen,
America)Fif? F i BREPD K o J% iﬁ}%‘d Bl B ODygp e 2k {8 4

T2 F PPk R

I ~ RAPD-PCR 4 #5
AF BT 90 L 513 5513 B 71 j€_Operon (Operon, UK) =i
RTRRLES FEL S o TR Y hd F PBEPR R AR 25
ng/ul i& 7 RAPD &4 538 (7 B S 484 F or® en30ul iR £33 7% @
7 10 X 22 e 7% % ~ 0.2 uM dANTP ~ 5 pmol %4313, 15U
1 DNA B & 7% ~25ng DNA § (FH% « PCR & e ef B 40 ™ @ 4 94
CFrEOS #4Ts Fi  ZF 40 CTF 1 AT FHRE

72CF Bl AEHGERES - F bz 22 SHPCR A 20 pl R &

i

loading buffer * 2% ¥ i 7 T A3 (100V 270 A 48) T &
FfE o P EEWEO0Sugml ERSOEBr® %4 > ¥ ¥ UV EER

R i

= ~ J1* TA cloning # RAPD & 7| chz A
3 PCRenPFEd EEFW>T k> T 7 s DNA G B2 it d %k o

BFRHCIKDDNA LA ApIe TS5 F A PCR - = & 73
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tgen s foig * TAcloning kit & | § 48 » 1 H 2v 5d p 3
o & w1 DNA ¥ (5 d EcoRI %% ey 3] Ropran e 4
G5 B4 o) o 53 Clone sh RAPD A 4 iod DNA %A 7 @ 5| &
7% % » & » §1* BLASTn §v BLASTx #25% > = B 71§2 Genebank _*

TR ot $ -

2w FR AR LITHRAPD A4 0 2 UV £ T R IR - 2%
Fo T A * solution [ '}% e & 15 4 &0 vk doHLO 14 0 B 3% solution

P #HEkDdE 1544 P g eng A% e DNA & 2

2 2
> 4
0 2R 18

72 solution Il » & =% 15~30 » 48> ¥ fo % = dk 7 A% o 2R {871
* 2X SSC eng B3 Arias end i+ DNA ## 7% 1] Hybond-N
nitrocellulose ¥t o B & UV & DNA {r Hybond-N nitrocellulose *-
:pLT % & s Jo 3k pre-hybridized 242 °C A B pF > &% F
P*-dCTP-label 57 D11-b & 7|7 PCR & 4 w32 & .42 °C— AR oLt o
Rict a2 XSSPE»0.19% SDS ¥ &£ =t £ 20 ~ 45> % 1 X SSPE>

0.1% SDS £ 20 48 > 43 Wit g e dv &R 7 -80 C T Wit g £ o
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A~ RNA thE B

B 45 iz (5 X 10°-8 X10° cells)4r PBS 4T iz g > § T
pellet v 1 ml 0 Trizol reagent (Invitrogen, USA) - *< 3] tube ¥ » &
R 5~48 0 #&F 4~ Chloroform 0.2 ml > * 4 3£ & 15§51 @k o
W FR IS A4 B A LT 12000 g T 15 44 o
S B R I AT tube ¥ (2 FED P BAMKS ) 0 e ~ AR A
FB B ER T 4520 S {5 T 5-10 A4 0 B F & 12000 g -
4-25°CT 4 8 A 4Be T F R w & chpellet Lk i R % L iR
75 CH EtOH i+ % 1-2 =t (3= pellet @3 & 38 ¥ ) #.w 7500 g~
4-25°C ~5 & 48 - 2 F Fi% (EtOH) > pellet £ 3| hood X iz » ¥ 15-30
Ads o 2P o 3 BH0 P o oRiE 55-60 °C 0 10-15 A4k 0 1 R
% 2B fE e 275 RNA ek & d 4~ €k &3+ (Beckman DU 640) &

H k£ 260nm s o R B S 0 Ak 80 Crkdh B -

1 ~ RT-PCR

% & sample P~ 1-5 pg 7 RNA & P& First-Strand System kit
(Invitrogen, USA)=H4 3¢ » % 4r 10 mM dNTP ~ Oligo dT i® & # 65 C
e S R dmo kR0 1 4480 2R 18R & RT buffer~25 mM Mgcl,»

0.1 MDTT %42 C T 442 424> & 4 » RTenzyme 242 C ™ F &
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50 ~48~T70°CT 15 A4k £ 4rT 4°C T o Boif B 1 cDNA A B4
» RBICCI ~ PACE4 1313 » i& (7 B & 4845 F i (PCR) - PCR h4 $-

BREQTA B0 A4

R . 2

_Pr—-

B4 ke RNA (20 pg per sample) & 190645 5 R T A ¢ &
748 Ricfl* 2 X SSC g B3 R AT mﬁﬁi}%#ﬂ RNA # /7 3]
Hybond-N nitrocellulose %t - f & UV “& & RNA {- Hybond-N

nitrocellulose #-i ® T e & 0 s WL pre-hybridized %42 °C = )
¥ > 42 % J P -dCTP-label 5 RBICCI 4= PACE4 e cDNA iha 4 i

308 B42C- HFRat o R+ A 2XSSPE 0.1% SDS ¥ &

% 20443 % 1 XSSPE-0.19% SDS i 20 » 48 » 3= %35 6 4 &

~E

2-80 T e bR £ > U R BB 946 % o

- s 9 FenFBqed 3 LELE

#imieh PBS e =tz 80 % 4 ) Bl T I H TP
2 1000 rpm ~ Hos 6 & 45 0 FIH L iR TR 1 ¥ #-pellet 2 3. K
§o o #we k180 TP iz o & 5B Fd FPF > % pellet 733

PEAPBS I KA R RBPRT  RIXE PR TBRH
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-

% eppendorftube & 10000 rppm~4 C T & 15 4 4815 > RF ik o
EFRE A /7 F kA& 9 bovine serum albumin (BSA) k2w 4 %
BlE F0 FEAR > A% 5 10-~0.003125 ~ 0.00625 ~ 0.0125 ~ 0.025 ~
0.05 mg/ml > % 4c » Bio-Rad 2 3-v B % & :## 40 ul » & s WA
% 200ul - 4] * ELISAReader & 595nm =& » B|O.D.E > £ # &
30 WOER o B E 2 F-v A % eppendorf tube vk 3 *+-80 C
N

BT g KF-0 B 2 Xsamplebufferi2 £ 295 CT F &S
Lk H R o fe 4o (S dhsample A~ R AR > 2 100V i 7 120
i 4538 7 SDS-PAGE T /4 A 8t o #-#% 4% ¢©» PVDF membrane £ ;¢ % °
f% ¥ 5 & 48 > PVDF membrane % jjg 5\ /% ;¢ & transfer buffer ¥ > $ 7
TR TR ORI > 218 HR-H - 23T transfer buffer ¥ o &
e & ik 3 %A ~ PVDF membrane ~ gel ~ 3 & g A e ;U3
CRITERIRITN (T = RKE A x P lom’ = 1
mA ) % 90 4 4 {8 ¥ membrane B~ 1! > ¥ ;%2 3 59 milk-TBST » #
F ™ 1hre 2 TBST /% membrane 20 4 4873 = » 4v » — Bdn
B3 B3 4°C2 7 % - ko2 TBST % membrane 30 4 45 = =t >
berZdaRl o REAFETEY L) 2 53 % TBST % 30

gz s Risim ECL F & » # PVDF membrane %35 P % %)
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5 E

e

FHRES
- ~ERAHELAFLABEIIHT # Wit 2 DNAJE T

WD A GH ] > AL AR 4 v g S s i 2
Ak Rk (Wang et al, 2002) o 3§ 34 ¢ 22 7 [k B T A BL 4
(0~ 10 ~ 80 uM)4 - FE 14 » fcB~im % Gk L2 B A 45 o B % F I ok
B 10 pM T P e 4h AJE ch A S0 T 2 e 0 $1 K EE fnvs 2 F o0 tail
moment F 3 F - oA kR 5 80 uM dy B L AN T T 2 tail
moment £ @ v 10 uM I B L4 el dR endw e B ILYE (K enif A, (B
- ) o fI* = Formamidopyrimidine-DNA-glycosylase (Fpg)f% % 14 %
Proteinase K fi¥2 & W4 » £ & & 47/ faJdL » Fpg i 2 v 117 “/f- 3
v % ehdk A B 7] (oxidized base) 7|4 formamidopyrimidine %
8-oxoguanine ; Proteinase K B| ¥ 1 #= 1 = 5 fk 39 < R @ %
(DNA-protein crosslink) e d-v & X f#f#3c > M4 P21 fa 2 2 - @
W42 & A 472 2 tail moment A2 R o % Ao b E Fpg ¥ % 1 2
Proteinase K f%¥ % aJZiE {5 > Fpg % & 10 uM I A BL4p e 20 53 A
RS2 % % 2_ ¥R vt i Tail moment 3 4c 7 3.7 & >Fpg it % % 80 uM
I A L AN e dT e A e JR % F 0¥ PR Je o tail moment 4Bt 3 3 B A

¥t B > Proteinase K i % 2. 80 uM I A fé 4 /e J2 20 19 K J SO i 2
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%t PR % e tail moment Ap VR 4e 7 5.2 B (B = Dot IR % BEor 1 80
UM a2 ® e e T A3 £ B30 F ke A 2 P R
LA o @ A o 10 uM ASE i i 2 BT E R i

T (Blz) -

= ~ RAPD-PCR 1 ip| T P Bs $ 3k = 2 m%e #7342 DNA B 5| ehif 3
FoAu4er 3 kR LA (010~ 80 uM)EIZ(E > T d
ERAHFRAI0UM @ 53 A2 DNA ETH 258 4 > kR 5
80 puM eIy e B Pl AR+ 1138 7] eng (Y4B 2 3 Py R i
Bedf g o R FA P4 RAPD-PCR i 2 » % ¥ i 5 -
BTk 2T 5 P AT E s A4 RAPD-PCR F g 58 »

blde: F1 5 AR ASL A A4 B H 4 R AT e o LA F R

oo Vi - X §FE T 90 iF RAPD 13l F 0 % - SR P A s

A

\(\~
{\~
+\4

RipiZ3 Ritensld > FNH P g #4010 15513 B

5| > i 5 = hF % ¢ 513 DIl (GTCCCGACGA)4r3l 3 Fl
(ACCGCGAAGG)? & A fit 4% 53 4 . RAPD-PCR & 4 i£ % [l 3 ¢

ZBP AMANLB RN AR EF R A TE N B

Fﬁ

BRI LB AR % (X2 ) AGEL BRS¢ PER Y B

fFbmes 47 o e DIl Fen A~B o F11 2 en A~B ig4 o d DII

19



513 7af g I R en P AP T LR T A IR A RJE ARG R]E

=N

10puM ~ 80 uM F¥ » M tgenAd H et Ad2 e § > @ 2 Big ¥}
PR K AL A Ak A F o s (Bl Do f FL #7815 91 % b
BRI FVERINAAF I IR EEFRE N RRF AT BASF &
HELZ 10 uM AP 5 Bt o AP B (5 d T AT B
MR LI ple il F ERTHIE - Ko B FR SRR IR T]
TA cloning §48 1+ » 1% 7 & 2 % %45 Fiv < £ 47 1 x4y

R TER O IR

=~ TS BJIZ % DNA B 5|2 TR

TN 2 i3 = RAPD-PCR SRR e T 5 L R 2 A Fix¥
TR 1 P AT I DR ] F 2 NCBI ek IR @7 5 58 Flet
T3 DIIA 0B 7|2 A 85 % 5.4 ¢ 48+ RP11-162A23 clone * »
Fied 3 AR F] S DIIBRIZEAS M54 §8 &
RP11-1152K2 clone 2 CTD-3214K23 clone & & > i #5iT75 £
A Ft5 8 mHE B 5|2 RBICCI (RBl-inducible coiled-coil 1) ]+ %
20 I intron % > 4pfF o 2 F1A B 7| eant -2 3 H B 722 RP11-299G20
clone £ & > ¥ 4 #§ PACE4 (paired basic amino acid cleaving system 4)

A Flen% 12 B intron = 2 4pF 5 FIB B A|ant 2% 1 » 2 B 7
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B Agpy - - 544 48 B780G18clone 3 % w 3.4 ¢ f8F

B380Bl4 clone & 7|E£ 8 (£ =) -

T~ 12 > & EREP3E RAPD-PCR 605 51 & — {4
33 D11 31+ 973 tg At ke PCR A4 » §d T AR L0 is > &

% 3] H-bond %t & » 12 (91 k ch DIIB B 7§ (730 2 35 481 w0

I ~F1* 3 RBLE PR S 7 28 DNA B 5 eh

B
AOEAPRAAG AT AT MRARIEA 4 RE o E D

FIR 2| ensg it irsg oo 27 2 8L e 0 i@ f|* RAPD-PCR *1#
B F 7 E R A e > & BRE B P AL U4 i 22 236 {6 e genomiic
DNA 2 & » S5 8T 7 A TN IZT 2 EtBrd » 2 5 2

EEZFDSERFHEFNLE (B ).

# ~ RBICCI £ 712 mRNA % R.iec g

Grgerit 3k eh RBICCI £ %) > 2 DIIB B 7] %$iT 0 exon fa
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51+ 33 {7 RT-PCR 2 4 2 R gE 247 B R FREF 7 B AL
;A F 4N BT > RT-PCR kR 5 160 uM T A4 B )58 2247
Flletpe ¥ 2 A 22 % > RBICCI % RT-PCR e/ % 58 % I A fa 4 fiw

—~

EHE R F > B PCR thadr 3 4o crdd (B- ) @ fst > L8k
ZeAr o F A E 10 uM T P L 2 T mRNA 4 IFLE‘_,‘T%L
TP AR A DR 160 UM 2T mRNA (hE2 RE F & F o
HHAe- B2 5 (BA~) > 199 RT-PCR 2 42 R 8EZhld % > i

2] RBICCI #hmRNA 4 8% I F e 4h AT 40 8 4 T o
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BT L AT AR L B enimie KPR B AR R LR
Fidev LR RREEAI oML T L ALt Wk R T (B
I mre e fA X 35 (Bauetal,2002) o § C e 2 0 R L2
Fo T @B VR ATARESIEPPRGT oA PE

Eofrmgk i - Rfypmy s 5T 3 &4 4 guanine
1% 4 {ﬂ,’r;;j 1g = end FIP]E_ROS 2 RNS ¢4 4 (Whiteman et al.,
1999) » & ¥ LA EE T EF g 1 pd AT NS Rf g

FeniEr H R ERN

/‘eoK//T\ P2 },1;&71%% 2;;_13 nepx*%-ﬁ/;x};ﬁﬁ_r

Pipedp 3 2 (Wangetal, 1997) -

= ~ RAPD-PCR & i I Pi it Ao 5 s 8 2 £ 3¢

\»,u
-
3

RAPD-PCR ¥ - #4717 DNA 5 2 $/iv > i & £33 § 49
A4 iEF ol g 2 % (Malkhosyan et al., 1998) > d & i A F14¥
FHARME D2 T IR B2 2 T AR A P A e
BRoSXAPEF BB AR LD F02 A 4503 s =80 4

4 BB PRI ARF T A FIOR A A INA &5 3 A



mismatch > @ i = & 4 o 5 ohk % (Harris, 1999) o 1 #

RAPD-PCR & 3 tg A vl FIM VL B 70 4 & iR BEE ¥ 1 P-id &

<k
-

FNAA AT B EEY AERPAFE Y 5 o
BRipAdE L 0 U2 DNARE S REBRE ~T /7 4+ T
4 Pk

FIA FIHE 3 & @ J2 8 RAPD-PCR chig % 4 & £ A T g f5
(1)#c %31+ anneling ehi= % »(2):c %3513 3 & F|H 5% DNA i 4 >
() p ¥ 3 v & B eniific (Welsh et al., 1995) o B 4rec % {8 i~ 2L
BI4FTE B R B 51 3 ande & B 8h > ¥ Ak § i S IR AR e 2 4
(lose/gain of band) > 4v% 2 (S A R 31 3 g & - 8h2 7 >
% deletion £* insertion ¥ it ¢ i¢ = shift of band> it £ 4c% £ 31+ 4% &
B E - PR R RIERPREZARE B S 2 7 1R T (Maeda et
al., 1999) - k2% RAPD-PCR # ¥ % cif8h > R € RBAH L > 35 5 5
Fdpdo®* 2 R PCRESENZE 2 R DNARERY 2473 -
#PCR A % % (Schierwater et al., 1993) - 82 % RAPD-PCR % %

RF e FE(1)R* A Ofsf ~ 3 B R i ~ ATk * § R
pH & > (2)i#¢ * DNA KNG T > 74 e enfe B2 2 ~ 3 pEAY 2hen

%

15\\-

% P~ (3)annealing {r extension F & et 2R > W ¢ HEH

shf R4+ (Papadopoulos et al., 2002) o & e % ® > » FIRF L IR
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513 T i E R B LR A A AT T S e A2

i
H

N

PP EAT -
1295 Wolf & 4 (2004)77%4354p &t RAPD-PCR @ 5 oA ¢ * &
FEHIEE S L TR o DA B F ¢ 3 benzo{a} pyrene
(Atienzar et al., 1999) ~ mitomycin-C (Becerril et al., 1999) ~ copper
(Atienzar et al., 2001)% UV radiation (Atienzar et al., 2000) > #7134 & 5
PrAsdf & LB E B me ik RAPD-PCR A7 5 I3 » § ¥ - i%

£ % Pl 24]7 RAPD-PCR % et ¥ im¥s 82 s fn e 2 FIHE 2 F e

oot £ 445t re $en Bk W Bl Faen e o 4
e JE 4 = (Singh et al., 2004) o g i R R E B 7

e R AR A AT B A 5 A R M
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B T AP AR TR ER T RILM T R o rid S
ﬁ’@#ﬁ%’ » 7+ RAPD-PCR 31 3 e d) F 7 5y v F8| e e B3 g ¥ fnrE
FAu kE ] » *7 RAPD-PCR $ Iy F fadp 3 = % 4 8 213 47 2

Bz A FH=229% -

= ~ ¥t % RAPD-PCR /& 51234

% Singh % A (2004)=0= }?kﬁ%i‘] s F IR AR iR BT
CEEI2 AT B A PR EL R oM A H Y SR
F) & A L4 2 3¢ = RAPD-PCR 7 £ £ chigd B 7% > # R DIIB
BEREA|EAANE S M54 4 RBICCI (RB1-inducible
coiled-coil 1)k F]en% 20 i intron » F1A & 7| B & A #F PACE4 (paired
basic amino acid cleaving system 4) £ F]=% 12 % intron + » RBICCI
¥k A FIRBI 2. € & A 6 F3 > § e ¢ (HRBICC] £ 4 7
P RB1 2 # L4 ¢ % # 4 (Chano etal,, 2002) » RBI * frim*
T AFLAE > RBICCI =342 » F]E 5 leucine zipper motif -
coiled-coil 334{#_ » AP §_RBI i 45 %]+ (Chano et al.,, 2002) » %A
Chano % * (2002):4F 2 # 45 41+ 37 5 54 4 % ¥ % 5 RBICCI
AFIARE 3 ~ PR A8 2 4 RBICCI ehik-v F 38R RBICCI

A F R $E R, X 4p B - RBICC] 22 RT-PCR % # = & g2 &
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7 R N LA IR A ST R e 0 VU
RBICCI z. mRNA e 3 > 4p & 17 RAPD-PCR 2 % & ¢ Zr st
ERNZAF BT L et R TR T2 e L0 R REE A
FI = Flehintron F &2 fER T o mRNA 2 2 MARR F 2 RE
Fe B o oW ARG AR M Y AR ST e e Y 2 B
@ AR

NP FIFIAZER B3 A% 155,49 88+ 2. PACE4
(paired basic amino acid cleaving system 4)# #]e1% 12 # intron + > v
- s tEX FA £ (subtilisin-like)2 p 4 3% -9 5 (Mains et
al., 1997) » >t 3=v @3 fis (proprotein convertase) 7% > P o B 4
RREFRF THF b w0 do s o 3 furin~PC1/3-PC2~PACE4~
PC4 ~ PC6 = PC8/LPC/PC7 » © %ﬁ%’ b Jov B H 2 B2 HE

Bes 3 kB &GN AR A RE S TIFLHFE R

=

(Steiner, 1998) » %3% 5 F 404 ¢ PACE4 $30 1 &F s 4 £ 0
(envelope) } 2 4 F-v H > » FRE L cnk ¢ > ¢ FEHIV 224
=9 & (Inocencioetal., 1997) v ¥ }”ﬁ%‘@éﬁ SRR B @ et

A AR KPR i E > Cheng £ 4 (1997)s02 § @ #3 4

=

A R @A AT AP RS T AR EFREAR A A

wﬁa.‘. Y P EEAR W RIT] 0 37 S g dRdn I R 4 IR PACE4 F&



FL2 Ry~ S~ A K e 3 M (Fuetal, 2003) c F k¢ o A
4 4%t PACE4 35 F1eh cDNA 2 B 71 s 513 3R 5504 I A0 g 4p de
T # w2 is2. PACEAmMRNA 2 23R > & P& H o T4 RE
FATE o R FE 3 B EBRE S 2 PACE4 5 thiiH o % A Rl

PACE4 c1% 30 » 42 PACE4 A Fl s ® # e chd v it 224 © £

MomEAR W PIT] e

T~ 3> BB A3 RAPD-PCR 5 5| 2 5 %

Kethidi &%= 5 ¥ (2003) t & i% 11 RAPD-PCR A $ it 5 4 3 £4%
Mg s B EEE D KRR A e 2 5B 2 470 B 7 i RAPD-PCR
TP chl - Mo B B B - B AS T A A b

¥ (Kethidietal., 2003) o g2t i % ¢ 12K 7 DIIB § #£45 > » &
=g NIk - s 7 mH wfe o &7 DIIB SR E 5
ik - Y F oo BHE YR LRI Rk 0 LA R
THEEIFRERLETAZ B A5 (Xamena et al, 1999) » iz 4 7

RAPD-PCR #7ériE k2 » + MR T 5 H & - 7 &R 4E o

REenPrElz sk a2 1727 B LIRS THET 2
PRI AT 7 P2 R T AR RARRILT A E L PRI D

R R T T R TR T
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% RAPD-PCR 2. &% 7 @ F ¥ 10 Rl T M4k 734 3 ok = 2
e rid A A TR Aree % o D11 2 F1 & BAES31 3 o @ op ) I
FipTAF 2 PR T Y A ERL AR LS FREE

W & RBICCI # %1} 113 PACE4 # %)z intron }+ - ¥ iy &_intron

N

IR BASFREBZEET #\f\-’";’l-?;ﬁr;’kﬁ Ay A A AT
+ o RBICCI A F NPy @l i@y g H

mRNA 2_ % > 5 A #3022 RBICCI 3£ %1% PACE4 A 72 & &

WML Ak KL EET IS e
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i A REL T

Year Key events

400 BCE Hippocrates used realgar (As,S,) and orpiment (As,S,) as remedies
for ulcers

50 AD Dioscorides used orpiment as a depilatory

14™ century  Angelus Salva used arsenic against the plague

16T century  Jean de Gorris used arsenic as a sudorific

17™ century  Lentilius and Friceius used arsenic as a treatment for malaria

18™ century  Arsenic preparations were used therapeutically: Aiken’s Tonic Pills,
Andrew’s Tonic, Arsenauro, Gross’ Neuralgia Pills, Cholor-
Phosphide of Arsenic, Sulphur Compound Lozenges
These were still in circulation at the end of the 19th century

19™ century  Arsenic was a mainstay of the materia medica

Fowler’s Solution (potassium arsenite) was praised for its success in

treating asthma, chorea, eczema, Hodgkin’s disease, pemphigus,
pemicious anemia, and psoriasis

20™ century  Ehrlich discovered an organic arsenical (salvarsan) that cured

syphilis and was used to treat trypanosomiasis

Used 1n traditional Chinese medicine for hundreds of years arsenic
derivatives are still used to devitalize the pulp of diseased teeth
and in regimens for psoriasis, rheumatic diseases, and syphilis

(Miller et al., 2002)
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fit% = ~ RAPD-PCR 2 il AL FIRg 5 1 + 2 g *

R EIFEHPERL R FT 2 ;}%

Benzo{a} pyrene Atienzar et al., 2002
Copper Atienzar et al., 2001
Ultraviolet Atienzar et al., 2000
Azoxymethane Luceri et al., 2000

Mitomycin C Becerril et al., 1999
2-acetylaminofluorene Xamena et al., 1999

R fm Pe 2 2L T RE s 1L F¥ é}’%

Kidney tumors Singh et al., 2004

Breast cancer Papadopoulos et al., 2002
Uveal cancer Papadopoulos et al., 2002
Breast tumors Singh et al., 2001
Squamous cell carcinoma Maeda et al., 1999
Colorectal cancer Malkhosyan et al, 1998
Lung cancer Ong et al, 1998

Brain tumors Sil-Afroze et al., 1998
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Arsenous Acid

OH

Monomethylarsonous
acid

HO=———As'!! mmmCH,

CH3

Dimethylarsinous acid

(Hughes, 2002)



Arsenic blocks dithiol group

SH S
As— + R - R /As
' SH S
Protein Complex
(Badal et al., 2002)

MRS R s AR (SSH) IF s
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Superoxide dismutase

AL53+ 7777777777777 > (ja2+ ******** » (:)2 > HZ(DZ
\\‘. r”r
NO "/
! Fe2+
Oxadative adducts DNA-protein cross-links
(Bau et al., 2002)
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% — ~ RAPD-PCRFf {5 B w1 5] F

Prmer  Sequence5'-237) Froduct Humber Differences

4l CaGHICCTTC Stnear

42 TGCCGAGCTG = =
43 AGTCAGCCAC 6 B
44 AATCGGECTG 14 -
&5 AGGGETCTTG 10 =
A GGTCCCTGAC 11 i
&7 G b ACEEETG 10 =
47 GTGACGTAGS 1 B
49 GGGTAMCGIC 11 -
410 GTGATCGCAG 14 =
411 CadTCGCCGT 6 =
412 TCGGCGATAG 9 =
El CAGCACCCAC Stnear

B2 TCTGTGCTGE 9 -
B3 TTCCGAATTT g £
B4 AGCCAGCGAL 9 =
BS GaCOGCTTET 10 -
B AGETGACCET 10 B
B7 Ciad ACETCGE 1 -
i) GTTGCGATCC 1 =
B2 GTTTCGCTCC 9 =
Bl0  TGATCCCTGR 12 -
Bl CATCCCCCTG g o
Bl2  GGACTGHAGT 12 -
Cl TGCGICCTTC 15 =
o] TGCTCTGCCT Stear

3 GGTGACGCAG 9 -

4 GTCCACACGS
Ch TGHAFGACTC
Ch CTGET AT
7 GTAGACCCCT
C3 CCTTGACGTA
] TTCCCCOGCT
Cld TCCGCTCTGR
Cl1 GAGEETGTT

- BV %
Y Y Y O B

Cl2  TITGCCCGGA g 7
Dl AGGGAACTAG 1 -
D2 CCACAGCAGT 6 i
D3 ACCCCCGAAG 4 =
D4 GGACCCTTAC g =
D5 TTCGAGCCAG 4 o
Da GTGAGGCGTC 5 -
D7 GGGGETCTTT 9 i
Dg CCGCATCTAC 1 =
D2 G TGACCGIC 11 =
DD GAACGGACTC 10 o
Dll GTCCCGACGA g +
D12 THFACCHGTE 8 i
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% —(4) RAPD-PCRAH £ R 931 F

Primter Sequance 57337 Product Humber Differmnces

El CTCACCGETCC 7 -
E2 TETCTGEGTG 7 =
E3 A4 AGCTGOGG 9 =
E4 TGTCATCCCC ] =
Es AMGCCTCGTC 11 =
Eg TGCGTGITTG 11 -
E7 GACGGATCAG 8 =
Ez CACACTCCAG 11 =
E9 TTCOCCCCAG =

ElO TGAGTGGETG
Ell GTTGCCAGCC
El2 ACTTCGCCAC

Fl ACCGCGAAGT +
F2 GGACCCALMCC =
F3 GTCGCCGTCA T
F4 TCTGETGAGS -
Fa TGO RLTS =
Fa ACCTGAACGE 7
¥ TTGECACGES -
Fi GTGETGICCCA o
] CTCTGGAGAT -

Fl0 GGTCTACACC
F11 AGCGCCATTG
Flz CACCGTATCC

Gl GEGETGACTA v
G2 CTTCCCCALG

3 CATCCGTGET =
4 AGEGOGTALG =
G5 TITCCCACHS -
8 GAGAGCCALT i
7 CTGEGEACTT =
G8 ACCCGGETCAC =

G CCCALGGTCC
GL0 GGTGCGFGAL
11 CCAGATGCAC
Gl2 GTGACATGCC
H1 TCAGHGAGET
H2 AMGACCCCTC
H3 AGATGCAGCC
H4 TCACCACGST
HA CTTCACCCGA

He CACCAGGTGA

L]
N T S —
HDwmD~m~mccmﬂ“mmhmmmmmﬂwmumaucmgmm
|
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E o~ TEbEEaE T AP 82 RAPD-PCR & ¥if 5 B # ik 5%

Primer D11 F1

ASHUM) 10t 80 10 80
Appearance of bands 0 0 0 0
Disappearance of bands 0 i: 1 1
Decrease in band intensities 2 1 11 9
Increase in band intensities 7 3 0 0
Total bands 9 9 12 11

LR o g e B R ST LR A R B 2 R H
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FEZ~DNASFHHZEF

Clone NCBI definition Location. Gene
DI11A Clone RP11-162A23 Chr. 10 Unknown
D11B Clone RP11-1152K2 Chr. 8 RB1CC1 intron 20
FlA Clone RFP11-299G20 Chr. 15 PACE4 intron 12
F1B Clone B780G18 Chr. 21 Unknown

Clone B380B14 Chr. 4 Unknown
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5 o Fatels
S
e
S
0’0&
0 | il

HyOy

B = ~ fhedEg aid ok AR K B8 fe e DNAME £ B 3 - Tail
momentii g - FAEAR P 2 MBS RAEE-£F
= B R AE LER AR - B3 ET S a0
FRAZYME - *P<0.001 A FRHES B L -
@P < 0.001 B2 T ) &% & 5 phdy

[ ] : Untreated enzyme [ : FPG [ : Proteinase K
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AsH (M)

As™ (UM)
o 10 80|

Bew - FHEMREHERGTEELEE -
B (A)ERDLILE F - BBYERFLSF
i# iTRAPD-PCR 547

49



Ag? (UM)

(A)

B £ ~ RAPD-PCRA 5| % — {2 R - KAD113]F 47 &
L Wb P AIES BT BRI R
L5 E—FRAEWE - BABETHE LS
Flog Flb—2k ©
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EcoRI Haelll EcoRI1 HaeIll

B 55 ~ 54T RFLP ta 85 b B 8 - AF AR E0 ~ 10 ~ 80 uM
Bl 2k B A fm i Gemonic DNA 4+ 3] LA EcoRI ~ Haelll
B2 £ tnt| - kg D115 F A7 E £ e9bF 7] B i &
BRHBAREEAME SREWER -
(Lane 1 : 0 uM As* > Lane2 @ 10 uM As™ > Lane 3 © 80 uM As™)
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As* (M) 0 10 80 160
REiCCi1 I
GAPDH P

250 7

00 1

150

1wl r

Percentage (%0)
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0 10 &0 1&d

B &~ EarasenE S 2 mRNAE B, - R E LRE
FE Wy oh B EE 424N BS 1R - IART-PCRE| T
EBICClmRNAX IR - & £ 85 -mRNA
B A B B R SE IR ARS8 M e o
*P<OOSHEFREEE A b -n=3-
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A (UM) 0 10 80 160

RB1CC1 ——— — e
288

g

g2 B

Percentage (%0)
g =

=

0 10 80 160

B~ e ey A 2 mRNAR R - RIEARLERE W
A AN 240N B S - LA A BEL R R
RBICC1= mRNAX R a4 £ - B HEmRNA
HNERFEBRESTE fo -
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Cell culture

RPMI 1640 full medium
RPMI Medium 1640
Fetal Bovine Serium
L-Glutamine-200 mM
PSN Antibiotic Mixture

10 X Phosphate-buffered saline (PBS)
NaCl
KCl
Na,HPO,
KH,HPO,

Adjuist the final volume to 1 liter with d,H,O

Comet assay
Stock lysis buffer
NaCl
EDTA-Na2
NaOH
Lauryl sarcosinate
Add d,H,O stir to dissolve
Adjust pH value to 10
Adjuist the final volume to 890 mL with d,H,O
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500 mL
50 mL
SmL
SmL

80.0¢g
20¢g
144 g
24¢

146.1 g
372 ¢
85¢g
10 g



Working lysis buffer
Stock lysis buffer
DMSO
Triton X-100
Electrophoresis buffer (pH 13)
NaOH
EDTA-Na,

Adjuist the final volume to 2 L with d,H,O

Neutralisation buffer
Tris base

Adjust the pH to 7.5 and add d,H,O to 2 L

Northern Blot
20 X SSC buffer
NaCl
Sodium cirtrate

Adjuist the final volume to 1 L with d,H,O

10 X MOPS buffer : pH 7.0
MOPS

Sodium acetate

EDTA
Adjust the pH to 7.0 and add d,;H,Oto 1 L

3%0.045 um i 0 4°C %73
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133.5mL
15.0 mL
1.5mL

18 g
08¢g

96.8 g

17532 g
191.16 g

418 ¢g
4.1¢g
372 ¢g



20 X SSPE
NaCl

NaH2P04.H20

EDTA-Na,

Adjuist the final volume to 1 L with d,H,O

50 X Denhardet’s

Ficoll (Type 400. Pharmacia)

Polybvinylpyrrolidone

Bovine serum albumin (BSA)

Adjuist the final volume to 500 mL with d,H,O

ssDNA

Salmon sperm DNA

17532 g
27.6¢g
74 ¢

10 mg

Add d,H,0 to 1 mL, mix sperm DNA in water and autoclave.

Prehybridization solution : (blocking)

Working Stock 10 mL 20 mL

5 X SSPE 20 X SSPE 2.5mL 5 mL

10 X denhardet’s 50 X denhardet’s 2 mL 4 mL

100 pg/ml ssDNA | 10 mg/ml ssDNA 100 ul 200 pl

509 formamide 1009 formamide 5mL 10 mL

2% SDS 209 SDS 1 mL 2 mL

TE buffer : pH7.4

Tris-HCI 4844 ¢
EDTA-Na, 3722 ¢
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Adjust the pH to 7.4 and add d;H,Oto 1 L

Solution I

20 X SSC
20 % SDS

Adjuist the final volume to 2 L with d,H,O

Solution II

20 X SSC
20 % SDS

Adjuist the final volume to 1 L with d,H,O

Southern blot
Solution I
HCI, 12N
Add d,H,0O to 250 mL, final conc. 0.25 N

Solution I1
NaCl
NaOH

200 mL

5 mL

5mL

5mL

5.2mL

292 ¢
10 g

Adjuist the final volume to 500 mL with d,H,O

Solution III
NaCl

Tris base
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87.6 g
303 ¢



dszO 400 mL
HCL12 N 21.25 mL

Adjuist the final volume to 500 mL with d,H,O

Western Blot

0.5 M Tris-HCI (pH 6.7)
Tris base 60.55 ¢
d,H,0 800 mL
adjust pH value to 6.7, add d,H,Oto 1 L

1.5 M Tris-HCI (pH 8.9)
Tris base 181.65¢g
d,H,0 800 mL
adjust pH value to 8.9, add d;H,Oto 1 L

SDS-PAGE
10 9 Separating Gel 2 gels 4 9% Stacking Gel

Acrylamide / Bis 37.5 © 1 5ml 1 ml
Tris 1.5 M pH 8.9 S5ml Tris 0.5 M pH 6.7 1.25 ml
d>H,0O 9.6 ml 7.54 ml
10 9% SDS 200 11 100 1
10 9% APS 200 11 100 1
TEMED 20 11 10 11
Total 20 ml 10 11

5 X Tris-glycine
Trise base 15.1¢g
Glycine 9 ¢
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d,H,0 800 mL

20% SDS 25 mL

Adjuist the final volume to 1 L with d,H,O

PBST 0.05 %

Tween 20 200 pL
1 XPBS 400 mL

5 X Transfer buffer
Trise base 15.1¢g
Glycine 9% g

Add dszO tolL

N T ﬁﬁg S5EY ,,9]* 4v 1099 methanol # *
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DI11A

1 GTCCCGACGA GATTTGGTGG GGGAGGGTCT GACGCCCCAG GACCGAAAAA CAAAATCTAC
61 CTCTCAAGTG GGGACCCCAC ACGATCACGT CTGCCAATGC AGGGCGGCCT TGAATTAGGC
121 GAGGCTCAAT CTAACGAAAA AGAAAGCGGT GGGGAGGTGA AGGGATCCCA AAAAGCCCTC
181 GTGTGCGGGA GCTTCACCAG GGTGGAAGAG GGTGAGGCCA GTTTGTCACC TTTCTCTGAT
241 AAGAAAGCTG TCTCTCGGGA GGGGACCTCA CAAACAATTC TGATTTACTT GATGCTTAAA
301 TCATGAGTCT TAAATGTCTG CCTCATGGGC TTCTCGTGCG AACCGGGGAG CTGTTTTTAA
361 AGCCAGTGGA GTGGAATGTC CTTTCACTAA GCCGTTCTGC AAAGGTCCAG TGTGGTTCTC
421 TAAGGACTTC GCTGCCGTCG AGACGCGCAG CGGATGCCGC TGCTTGCCGC GGCGGAGAAG
481 CTACGCCGCT GCGCCTTCGG TTCACCTTGC CCCCATTAAA GAGTTAGTTA GACAGCTCCA
541 AACGCCAGCT GGCCGAGAGA CTTCCTGGGA AAAAGTGCTG TCGTCCGGGA C

Taxonomy reports

Distribution of 21 Blast Hits on the Query Sequence

Color Key for Alignment Scores

£40 40-50
119182
0 100 200 300 400 500
Score E
Sequences producing significant alignments: (bits) Value

21|23396205|gb|AC012391.10] Homo sapiens chromosome 10 clon.... 110 0.0
gi|41149235[refl XM _291716.4] Homo sapiens similar to NK-typ... 517 e-144
8e-76

2i/1033539]emb|Z61161.1|HS46G9F  H.sapiens CpG island DNA ge... 29
2i/1033540/emb|Z61162.1|HS46G9R  H.sapiens CpG island DNA ge... 252 7e-64

—
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61
121
181
241
301
361
421
481

DI1IB

GTCCCGACGA GCATATATGG ACCTTAAGGC GGGATCTTAA AGGTAGTTTG GACCAATGTT
GGCCGTGTAG GTCATGATAA ATGATTACAT TTGTAGACAT TTTTGTGICT TGATGTCAGC
AAGGGTTGCT CAGTGAGTTT TGGCATGCAT ACATTCCAGA GATGTATAGA AATTCTAGTT
ACTTACAACA TTTTTGAAAG AGACCTGTAA CCACATGCTA GGAAAGTTTA ATTACTTCTA
AATTCCTCAG CGTTCTGCCT CCAGATGGCC TGTTTGATGG TCACCAGGTG TCTTTGCTTG
CTGCATTATA CTTCTAACCT CTGCCTTCCA GGCTCAAGTG ATCTTCCCAC CTCAGACTTC
CGAGTAGCTG GGACCATAGG CGCTTGCCAT TATGCCCAGC TAATTTTTTG TATTTTTGGT
AGAGATGGGG TTTCACCATT TTGCCCAGGC TGGAGATTTT AAATCTTTTT GGTTTTTTIG
TTGTTGTTCG TCGGGAC

Taxonomy reports

Distribution of 5637 Blast Hits on the Query Sequence

Color Key for Alignment Scores

1_18333 R R R A R R
0 100 200 300 00

Score E

Sequences producing significant alignments: (bits) Value

gi|21217407|gb|AC113139.2] Homo sapiens chromosome 8, clone.... 912 0.0

gi|16604037|gb|AC090814.2| Homo sapiens chromosome 8, clone.... 912 0.0

21/6066122|emb|AL117327.5|HSJ421120 Human DNA sequence from.178  7e-42
2i|13129399|gb|AC079865.14| Homo sapiens 12 BAC RP11-74516 .... 165  le-37
2i]12964305|emb|AL.359262.9] Human DNA sequence from clone R... 159  6e-36
21|28411646|dbj|AP006210.1] Homo sapiens genomic DNA, chrom..... 153  4e-34
2i|14018250[emb|AL.157396.9] Human DNA sequence from clone R... 153  4e-34
£1/4003393|dbj|AB020873.1] Homo sapiens genomic DNA of 9q32..... 153  4e-34
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F1A

1 ACCGCGAAGG GGTGCATGGA ATGATCCTGT CTGGACACTT GGAGCCCCCT CTGAGGCTTG
61 GTGCATCCTG TCAGTGGCCT CATCAGTTGA AGGGACCTGG TTGGTGAGGA GGCCTCCTCC
121 CCGTGTGGTC CCGTCTCCCT GCCTTGGGAG GTGGGTCAGG GACAGCAGCA GCAAGGCTCT
181 CCTTGGGAGT GTGGTTATTG GGCCTGCTGC TGCTCTGCGT TTCTTTAAAT GCCCTGTGGT
241 GTCAGAGCTT TGACTGACTG CTGCAGGCTT CTCCTGGGCT TGTGCCACAG GGCCCTCCCA
301 CCTGCAGTGC CCAGAGCTCT CTTTTTCTCT TCTGTGAGCT GCCTTGCCTG TTCGTAGTCT
361 TGGCCCGTAT TTCTGCTGAA ATGTTGTCTT ACAGTTTTGT TGAAGCGCTT TATTCTGGAT
421 AGAGTATCTT TTCTCAGACT GTGACTTAAC TTTTCACCIT AATTGTGGGA TTTTTATTGT
481 ACGCAAATTG TGAATCTAAG TGCAATCTAA TGCATCATTC TTTTCCATTA CGGTTTGTGC
541 TTTTGTGTTT AANAAATTCT TCCCTTCCTT AAGTCACGAA TATGTTTTCT CCTGTATGTT
601 TCTTACATGT TTGAAGTGTT CCCTTTCACG TGTANTTCTT CATNANAATG TNAAAANTCA
661 TCTAT

Taxonomy reports

Distribution of 53 Blast Hits on the Query Sequence

Color Key for Alignment Scores

<A 40-50 50=-80 ~ 80-200  [=R00

L2 e ——————— e ————
0 100 200 300 400 00 GO0

Score E

Sequences producing significant alignments: (bits)  Value

gi|17136154|gb|AC023024.6| Homo sapiens, clone RP11-299G20,.... 1225 0.0
21|3258613|gb|AC004687.1]AC004687 Homo sapiens chromosome 1...46  0.090
£1|21304339|emb|AL670227.7] Mouse DNA sequence from clone R..... 46 0.090
2i|46358321|emb|BX890600.8| Zebrafish DNA sequence from clo... 44  0.35
21|22094212|gb|AC112656.4] Homo sapiens X BAC RP11-555H23 (....44  0.35
21|37537509|dbj|BS000242.1] Pan troglodytes chromosome 22 c..... 44 0.35
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F1B

1 ACCGCGAAGG GACATCAATT AAATGAGCAT ATAACAAAAT CAAAGGGTTT GGCCCTTATG
61 AGATAGATGA TTTATTTAAA TCTTTAGATA CTAAAAATAA AAATATATTA TTGTACGTTA
121 AGGCACATTT ATTCATATTT ATATTGAGAA GTGAAAAATA AATATGATAA GCCAGTGTTG
181 TTTAATTGAA GTTTTTATTG ATTAGGTTTC GTCTAATCAT GTCTTGCCTC ATCCTGATCT
241 ACCTTTTATC CCAAGACCAA AGCTAACCCA TTATTTCAGT TTCCTGTGAG TCAGATCCIG
301 ATCTAAACCT GAGAGCTGAC TTTTAGCTAA AATTGAACAG AGATTTGGGG AATTTATAGT
361 GCTTAAATTT AAGTAGATGA AAGCAACTAC CTACAACCAA TATTTCTGCT TCCATAATTT

421 ATTATGGGCC TATGAAGACC AAGAAGATTA TGTCCTAAAT GATTATTGTC CTTGACCATA
481 TCCTTCGCGG T

Taxonomy reports

Distribution of 100 Blast Hits on the Query Sequence

Color Key for Alignment Scores
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Score E

Sequences producing significant alignments: (bits) Value

gi|7717279]emb|ALL163227.2|[HS21C027 Homo sapiens chromosome ...

95 0.0
21|7263186|gb|AF241725.1|AF241725 Homo sapiens 21 map 21g21.....950 0.0
2113046280|gb|AC004068.1|AC004068 Homo sapiens chromosome 4.... 950 0.0
21|37537414|dbj|BS000147.1] Pan troglodytes chromosome 22 c... 918 0.0
21|37537339|dbj|BS000072.1] Pan troglodytes chromosome 22 c... 918 0.0
21|37537338|dbj|BS000071.1] Pan troglodytes chromosome 22 c... 918 0.0
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