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Abstract

In pediatric patients with neuroblastoma, in particular, those with stage IVs neuroblastoma,
sometimes the disease was combined with severe anemia. However, no tumor involvement was detected
in the bone marrow. Although some of these patients may have N-myc gene amplification, and the
disease could have invaded many abdominal organs, especially liver, interestingly, the disease might
regress spontaneously in some of these patients. The medical reason of the spontaneous regression,
nonetheless, remains to be determined. It is worth noting that morphological changes of erythroid progenitor cells in
the bone marrow have suggested virus infection in these pediatric patients. However, the available
information of viral origin is limited. Furthermore, it is possible that the virus infection in these patients
could be associated with the revocation of immune responses related to the spontaneous regression of
the tumor. In this study we will investigate the relationship of parvovirus B19 (PVB19), Epstein-Barr
virus (EBV), enterovirus 71 (EV71) and cytomegalovirus (CMV) with neuroblastoma by PCR in
Taiwanese pediatric patients. Moreover, we will study the effect and the clinical significance of viral

gene expression as well as N-myc gene amplification in these patients.
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factor VEGF ¥ 3 Zh & v s 2/ A Wansanp Yk o R LR [ E0Re (89,901 » i[”J ] anti-VEGF $ifit®
— WLEH H i(nude mice modeD)(91] SEH ' 4 I]TF [FAE I A e pIgE K579 S(caspase

SR [ Jff 37 ] P F o [ PO BRI o P (Frameshift) RFeh » =1 S  REREIOSE 1
f{i’fpé JL A5 (nonpolyposis colorectal cancer syndrome)|” [FL3EZH[92] - caspase 8 FLINYEH
FEPRCURRE FI?FI FL pLLTRIE * KRR O3] o T~ MRS/ B R
FyHIFEE> caspase 1 911 JEfh 1AL TS 4R0E  FIER A 0o R v RS 50 A 190 (stage
3 and 4) '[J'ﬂfi T @ L [94] - [T > caspase 3p’ﬁhfﬁt@ﬂp%%&i@féﬁﬁlﬁi@%lﬁwﬁeﬁ
FTJ R TrKA FIP H = [ Nemye ~ PR 38 2 PR TR ~ R stage 1,
2 and 48)\4 » STREE F PV I&ﬁj 4{95] © caspase 9 fU T ?([ [ F P RS A g e g
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caspase [V AR 1" 1AV PV P - BIOM H7 E | N-myc iy A0 R/ A
DNA fUFTEL = ffli caspase 8 /m?ﬂﬁ [~[96] -

5= 5F1‘f’ ~ FEEBELN c-myc, N-myc == W Hd (apoptosis).” F%‘fdl{

D53 AR T IO EIRIDALTREA R 212 1% R BT GLIRTISLE ~bel 2

e TR pS3 PRI+ (LSS S GL I 88 - bel 2 ARSI

[ c-mye fOH [l 3 (coexpression) » i F FSPUEHE pS3 45 G1 AR R af il > B

T U IELE LY E 56 il (cooperation)[I 52 ] = P4 > c-mye I H 11" (disrupt) v A M H
early G1 phase EIJFA'[ D1 &1k (cyclin DD)ARFUEL P -

F7E 1 [R5 caspase > 9 45 (initiators) (CASP8, CASP9, CASP10) # effectors (CASP3) °
- FERLEE = 088 {GELN | A caspase 8 & caspase 10 }?LFH]( GPERE ) 5 bl AERUSE T RL

A [*‘i’ﬁﬁ'«?ﬁm];[ﬁu“ 15k C pUREHYT | % caspase 9 | Jifll' NGO

Caspase-8 WPV <15 C- /1 P @T=T > F FERLF] YA g FABET | o qiE
apoptosis fj= - lal % 5 =5 M58 P AR A R SR caspase-8 R ﬂ'ﬁ:ﬁ PAF LT et
R A o Caspase 8 Elfi%’ET\?ﬁf BT HE % T stage IVPVHIRSR/ a1 - ~ Vs [ UE
~ BT AL ™ (hemimethylation) FfHHAS 2/ AF 1 stage T -0 N- -myc ST E FTRJ J5F | caspase
B(caspase 8-null)fIUHHIAT %/ A A ST HIAT 1= <03 /7 LAY aYHT (apoptosis) = Caspase 8 47
i (BPEPRAEIRIRLNAS 0 > ST B [ PR 2 RS 5t P TR > s
HELH — A S AR A BRSE] | SR 179 N-mye > Caspase 8 JOTRST A1 > R
FLPIPORIEL (=B Pia— W5 caspase 7RI VP I- ﬁfﬁﬂf’f Apaf-1 fuyep 2 4
RLAEFT ORI P IRL {7 20 R~ S <3 B (melanoma) )~ HlT = I AT 5L
(corresponding gene)f' 1 HL f“‘iﬁ’?‘}ﬁjﬁ‘g@ﬁ’f"ﬁﬁi‘(%&j EAEA o N = A = AL ST T S B i S
FOSEENl

N-myc Kifp (= IUR 2T §R 7 Fas 0 /1 a5 (Fas receptor-mediated cell
death) ¥/ R > 7 =3R4 Fas ligand 9[& Fas <7 &3fY oligomerization » &3* FADD (Fas receptor
associated death domain containing protein)*[! FLICE (caspase 8)fv™[I * fjr.g%%(recruitment) » FADD #
[l £pp% death domain {1 Fas <o 3L @ ET death domain AF= [EH] Fﬂ%’]’PBEJ | FLICE &= 11497

EJpY death effector domain (DED) » FADD fi¥ DED [ J%‘éﬁ% o [ FLICE/caspase 8 [V caspase Elfliﬁ‘l‘ih
12



PFpE = o S o RTIORTRB - comye SLPIEOEE AL KA FasR B Y]
ERprag=d o PNIF= 25 FIEE N-myc i S [EROVEE LA [FIFBPY 20 - FasR B8 Sz
— A AydRd Y1 FADD gy FLICE]}I?‘J’FﬁfHﬁEU%’:E“%ﬁJ\T“ ’ L’lﬁiﬁ' [ REF N-myce puig 23l b‘ﬁa
YIRS R A AT o [RIF= > Fas ~DRREE ARG > T (R N-mye 1) ;ﬂéﬁiﬁ g
TR TR VTR N -

[F3 iF= 9t i?[ﬂ 3 R=" > Y[ metalloproteinases inhibitors » integrin antagonists ﬁ‘}ﬁﬂfﬁﬂ VEGF
pathway fj= 1" IR EE e PITSPR RS Wi -

E)—.IPUIE, ~ jﬁfé@ﬁa

51— &y~ TF FE

FRSE S P EE T g F 1 L2 R EEEAY UG e R P (ferritin) ~ FE
FEo ﬁfk‘ TR 3k (neuron-specific enolase, NSE) ~ €13k M S | A (chromagranin A) ~ 278
I & BEE(LDH)A! ganglioside GD2 » ™'V ferritin fiU+ ﬁﬂj(’?ﬁiﬁ 142 ng/ml)FIHHRE RIS Hasdr sl i |
7\ FUFSREN > 2 UG DR RSP AR 7 F LI S N 197-99] « NSE SR/ 31w

BRpRHEIR T 5 F ﬁ?']f& (R R R fﬂl W ST FIPRRNLL00] @ [l > e
{1 chromagranin AF RIS F TS EJFTJ[lOl] TESPEILEBE(LDH) it HUR (=
R Sl I[EREE lé??%\'“ﬁ]ﬁﬂ [N=[102] « SRy > CE SRR S B (LDH) [ R - YR
DNA [ﬁ‘ﬁg N-mye fRE R S0 e U7 P e YR [103] » ganglioside GD2 AT 2 H it
SRR R b S R R A S AR i B R i 1
B S T104]  ganglioside GD2 R 2 M [ i [ SETEGPNST o i LA A [
?ﬁﬁ (BRI PR VAR ©

By éﬁ . Fﬁ?fﬁ?[%'%l
A5 90~95% PUfAE ) A wtd & G R 3 (catcholamine) o i ETIHE ik (OB 4 a7
By & o R FRBIPO R HVA FIVMA 8 F ] < G s 2 3 g 9f - VMA/HVA
faE=fifyh £ i £ ngudfﬂr{ J‘ﬁ VMA/HVA EIJF“[:EW?F,IH 1 Ef £ i ifl} [105,106] ﬁjffjﬂ
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RLTE= (WA Bvans 57~ FOdefl o ¢ 572 SRS SYPAIRoposg - H VMAHVA for=id
1R THIE T1% A% FEARER106] -

By ﬁ’[ . q_:)grﬁl%g H [HfE F=E

Ifi%ﬁfiﬁl'—iilwi'ﬁ’FﬁzE'J*E'}'f‘EﬂT”EI"‘%’zE@%@% R 9 DNA FIONA ploidy) -

N-myc E'%gﬂjﬁ AT 17 % g\ucﬁ»lﬁgydmﬁji—gﬁ [~ ISR ,Fﬁlﬁgﬂgﬁu LOH ~ TrkA p JF Hd i
K CD44 = o 5 ~,1F;ﬁﬂ% [ r’iﬂ'f”pFEPﬁElﬁ: SIS RRL R (R AR Y E o SIRyN] o pIoRe e

1 DNA %?E( [E N =A@ B)A N-mye | Jirgﬁ]]ﬁ(rﬁpm ’F’Lﬁ‘;@rﬁdi)ﬂ ERS FWM;’“?EUpJuEI
FPN - DNA (A Nomye FOMTIFBCTMERLERER » (-4 2 Moy * 53 <
*j'—;;ﬁ;ua'wggjé WFPIRTRVIET Y 5T 1 SRCCUIIFINTRY LOH ~ TrkA ™ CD44 95 i ff IEUIE@H
BEE

ST T Y IRP i B 5)

ik~ 2If5) fr(multivariate analysis)f1 > = zs‘ifjﬁﬁé f[ﬁﬁml‘a’ﬁ‘ ey FA»FI’-?E |FURREL £ N
SR > N-mye JOLETR P8RS540 i #1151 DI DNA IR 2 cf i PRI &
= Ejjr E ﬁp“s‘“ E S PN e A Sl P | PRy xﬂﬁ*“ ?ﬂ—j 5] Kaa’ﬁ JiFE

A P RA RIS > 16 U PR RO o [y o LRTRoE G- R LS
Fﬂq?hj EpY F}E?%ﬁ"l%(bluish hub) #1ENZR blueberry muffin® FOFEHE o EPEEE 530 p0 2 i
(catcholamine) » =Ry SR A7~ S Rl T i 5 i/“f"?ﬁﬁ (46 ST 1(vasoactive intestinal
polypeptide, VIP)IFAlﬂ’?‘fﬂFFf At = A B S | vt B (07 e "A il EEIE‘U‘FLIF P 3{[?‘55 R
(Opsomyclonus) © JFFE RS0 L9 A=) e ]El“ [ LTk [ﬂ'ﬁ\ c‘?‘i‘ [108,110] -

o SSEL S
'%jj -F1 nx%r I:] II_:I‘[

14



5 B HJELJ?A/%I*J%&Imematwnal Neuroblastoma Staging System (INSS) » £+ & | 24 5 Wﬂ

P HREETRE T%A?$°—r Af g BRI AR S A ST 1988 F R A(111] 0
71993 F % TFT sk F1EL INSS o b9 SEP TEReE e |- 2 ¥E[-- International Neuroblastoma

Response Criteria INRC) ©

Neuroblastoma Pathology Committee (INPC)[112, 11311955 KikL B iy~ fREaI G0 o5 [=
FEAL AR R E[ﬁwﬁl}z\f’%ﬂmrmver index) ~ Schwannian stroma 'ﬁ;ﬁ pehg 'E"?F\[ e

ST)ef R

INSS FURy 2 o FEFAR ST Il Evans &7~ [114]% St Jude Al (S L-fv POG 77 -7k

[115](Pediatric Oncology Group Staging System) ©
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B P P
- FHE =R

12T IR BE RS RS

BRI B IR A R ) (=00 P Skl 1R (ELISA) [ Parvovirus B19 /i
fid ~ PVBI9 JUNIVAI SRS GEESTEIRIPVB 19 ~ EBV ~ EV 71 ATCMV " | -

2 AESE I PRIV (BMA)

A, T EEy B BAf M = S0 [RRr o e wfﬁ » caspase 3 & caspase 8 [[V#  EBV ~ EV 71
FICMV 3 s VLR -
B. (=% {ERH] Parvovirus B19 MU A FLA B0 1 245 -
C. [EEL{ERR N-myc FLPNpYZI -

T i

1. VB aHE 2 (ELISA)

AEACT [ AVEAL §rF I NST > VPL 5] » 2545 ') ELISA procedure -

A, SRR AYBVELT] PBS (20 mM Tris, pH 7.5, 150 mM NaCIIWEIRY 1 v gfml s » SR HGHT
96 well (for ELISA)PYEA IR » 21— well Pﬁf‘ﬁ[‘ 50 411 FOFRIELTE -

B. ﬂﬁ’%'rﬂ%}p’ﬁ" 37°C Y incubator fl 3t » I'J[ . FTE | VAR 5] -

C. e Bl ) P I AR 48 10 ST 88 > LV B IPBR () = BI) > B IR MBS S
Hiz g o

D. TR BRI A SRR R V- 20C IR -
HERHIB R BB TESREE 1E  » ST) PRSI 5% [ 0 > bt RN 10 7 1)
= A i (block unbound sites) °

F. PR SRR S% 12 =3 > 200 ) PBSYWHURY 19 [yl [ =i (e st > v

RfEMre 3TCRY incubator 1190 53
16



G. LI RIGHTENER ()1 [ ST (12 3000 in PBS with 1% eoat serum) » 423 71
L= AR R 10 o [T STCHY incubator 1 1690 741 -

He o g 45 53 80 815 | i IuBg <A@ [~ (NPP, ¢! JPE?W[@;’J:E J [f1%* ELISA reader
H 712V ODuos E\J]';E:[ °

ffU™ 3% streptavidin-biotin VL F’ﬁfF”J(DAKO, LSAB2 System, Carpenteria, CA) » V5
i JTJI”JD}I—J I f?[‘;{{ﬁu?a {11 CD3, CD4, CD8, CD20, CD30, CD43, CD45RO, CD56, and
CD68 (DAKO, Kyoto, J apan).ffﬁ?%, HIG0R] BMA R T804« [ <UEL aminoethyl carbazole
(AEC) © &) [ A, }{—J J#R 7 2 (hematoxylin)piy [ 5L i#(methyl green)s¥i ii(counterstain) © v S i% 5
M s e e I JFI;:F?&BHISHQ T o BB [ SRR P IR caspase 3, caspase 8 {1 active
caspase 3 [9#ZF(BD Biosciences, San Jose, CA) e ’ff ) FL P PopagRIF (0 5 LMPL > EA-D >
EBV BZLF-1 H&H{ ? [“="(ZEBRA) » EBV [i¥ EBV-associated nuclear protein 2 (EBNA-2)H5 %[%]
’ff = B19 pi¥ VP2 capsid protein® ¥ % CMV pupLHfi/El (Novocastra Laboratories Ltd., Newcastle upon
Tyne, UK)ZF Uﬁf'f}ﬂ it ZEBRA HTEA-D H Jﬁ‘#ﬁ%‘;}ﬁ 0 I ({REI EBV iz im jEi'xif"gjﬁ(lytic)’
ff0 1% LMP1 #1 EBNA-2 fi Jﬁ”ﬁg‘j\ (I EBV p/aize F\' 1Euifﬁ_‘g[k(la'[ent) R S EVTL
’ﬁ 2 frf 1V ﬁuﬁg(Blo-Llfe catalog number 3324) A EV71 J/ @ie -

3 E S

S /\ %'@%ﬂ'@@%ﬂy O B GEEE ~ TepH 0 RTHTAYED (700 B a2 gl (buffy-coat)
?EITVDNAF&RNA[ PE IR A ™ A SRR 1 B gREe ™ ks o 1P TR [P R B A T35
N PECRLETRY < 5794°C 17J & 57 BFIDNA %% % (denature) » #°56°C » 40%) » iﬁ £ (annealing) » %772
C » 12538 » 1S H i elongation) « F* %[ BIOWI I - PUssFd [ b o] o H g lfo -5
P (=11 (A5 GenBank/AF113323)

NSI1: 5" -CAGAGGTTGTGCCATTTAAT-3" (nts 610-629);

NS2: 5" -TGTGCATTACACCATGTAAGCCACTGTTGTAC-3'  (nts 1420-1389);
NS5:5 -ACTAGTAGGTACTAAATTAGTTG-3"  (nts 830-808)
NS6: 5" -TGCGTGGAAGTGTAGCTGTGCCTG-3"  (nts 1207-1230)
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S1: 5 -ATAAATCCATATACTCATTGGA-3  (nts2512-2533);
S2:5 -CTAAAGTATCCTGACCTTG-3" (nts 3211-3193).

NS A FEZBSE S 0 WS % S AT VP2 S 10— (B - 214 R
S5(NS6-NS2) » 219 L HEHNS1-NSS) » 700 5L EH(S1-S2) = 809 5L FRISHINS 1-NS2) U7
&4 F["] 2.0% agarose-ethidium bromide gel F##A"T = £ B19 JEIfi1v 700 * 809 ekl it
BPUREER P RIZE- 4T DNA &1 B(ABI Prism, Perkin-Elmer, Foster City, CA)FEF%J/ o KT
A~ EBV AR 71 BIFAE  d [T Res

e Zi A g A - BT R R ET R I S (PR
GenBank/X17403) :
M1:5'-CACCACGCAGCGGCCCTTGATGTTT-3'(nts 118878-118902)
M2:5-CACCTGTCACCGCTGCTATATTTGC-3'(nts 119277-119253)
B °E”§””ff 4*‘?[[@@ VAOOEBL el fiﬂj EFE P %~ H12.5% agarose-cthidium bromide gel s i#
B o
FEEBVIIEH 1> — g[S REE R BRI (P91 A5 GenBank/M15973)
AAS-GCCAGAGGTAAGTGGACTTT-3'(nts 1400-1419)
AZ5-TGGAGAGGTCAGGTTACTTA-3'(nts 1640-1621)
EB Vo241 il Ttk % 4 - 3% 47/2.5%
agarose-ethidium bromide gel & o [ =" '/ DNAEH- 5 (ABI
Prism, Perkin-Elmer, Foster City, CA)”EF% o

FEEVTIRIE > myafd =B R ] I (A5 1 A45GenBank) -
5'-ACCTTTGTACGCCTGTT-3'
5-ATTGTCACCATAAGCAGCCA-3'
5“AAGCACTTCTGTTTCCC-3'
5-ATTCAGGGGCCGGAGGA-3'
EV71’FET[’EF DAYERITIBSIR A > 1&- T [2.5% agarose-ethidium bromide gel ¢ AT o [fif £ FDNATE
9. B (ABI Prism, Perkin-Elmer, Foster City, CA)”EF% °
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4. FU FED

ﬁﬁ%ﬁ’@aﬁ%@%@”%W4mpm:w%;a@;%*waﬁm@%wgﬂ
l#(Bochringer Mannheim, Germany W™ 21k 15 55 SHVFLIf) {= o A B3 1 ) 28115~ 1) 0% ¢
[ILSSAIE i"?fg['ﬁﬂ‘ S o i i F/—TE 187 fluorescein isothiocyanate ’%TE"\*J/TFJ% B19 fiu~
APEEE antisense probe (250 ng/ml in 50% formamide, 6x SSC, and 0.25% dry milk)h* &) — 5=~
o P SHPEERLAE T DNAFax Inc.(Taipei, Taiwan) fﬁl Ay o I pRpu )
aPVB19a: 5 FITC-TATCCCATTATGGGACTAATGG-3'
aPVB19b: 5 FITC-CTAAAGTATCCTGACCTTGCCCTAAC-3'
aPVB19c: 5" FITC-GCACCAGTGCTGGCTTCTGCAGAA-3'
aPVB19d: 5" FITC-TTTGCCACTTTCTTTACTCATAATCTAC-3'
aPVB19e: 5" FITC-GATTCTCCTGAACTGGTCCC-3'

aPVBI9f: 5" FITC-AGGTAAACCCCTTACTCCGTCCCACACA-3'

FEG R PP B RLRSE 2 %) FITC Y alkaline phosphatase-conjugated polyclonal antibody »
NBT/BCIP i é] » = sk St B¢ f f) F4 3 brownish blue ¥ -
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% PR

#1 B9 (PVBLORL- {i# F1y DNA iy » M AT o o fl e e
BRIt « T AR LT TS b > PVBLO FORET (sEb B I - Sy -
o B LR EIRY el =y o ) R BRI T S I b R S
1905 [ AUN16-118] = W AR » 25 PG € L T IR AL S
PP B1O » AN YA RO T DI RGBT B1O o (NI 25 PR ik A
& YIRS TR R A %%@%wtﬁ4w@¢by%m%mwﬁiwm%’

ﬂﬁﬁfﬁ?fﬁ*lﬁ%ﬂ’fﬁ% B19 AURsBE o M myd (e A ] ?:H'F‘ “Pﬁﬁ*l‘i“ff H ok i
‘”&IF‘EJJEE J%L%LHHF}? (f 1A-0) - TSRS A oy B Pl B B DpY S i F] Y
IO PR« (i 2A-D A1 3) o Tl TR EER PR - 5 E R A

N =l F] N2 58 4 EJT‘Q‘HJ JTEJ + B19 & x;(&;ﬂ 4

FEFEfEHSE. T TR B9 B Mﬁll}g AR P BRI BT DR
B9 0 2B AT S S S A ST o B T B1O R o AP R 2 s
PRy IR PORI < — {1 Yagashi 370 AU VR BT hE) B19 BT fERL
- l[a'?"é%;'? SRR ETEE AU RIS [119] 0 PSRN RE - W Sol T8 1208 fEs VC:’"*TL
APV > NST AR J5 DNA [OpE GO i) (et i iy 9 2 £ o YRR (Y
caspase 3 FIVEH FBEROLZRR 5) > | AVIPARIE - HEE TR 2 PURFTI ST f (cytokinesis) »
AR AT BT ) B19 ORI e R T SR S B SLER o R S
Jo B BEIIpeAF e 2 A 1 T8 R 2 BT S) -

PATE 25 PR AT WL e Ve AT R LRy BIO S TP BRI i%i*u
- ﬁpéful?ﬁﬂ‘—”“E‘EJW%'ﬂEJ— il Bl A8 i o BB R ] Edrﬁ%fﬁ’f ’ %EVB@*F A
A B S 5 I A e 2 A R S ALV 15 9 R TR S 2 (I 1 3 BIO M
NSLFLPIAL > JHE) 11§ ERRIE(75.33% > 11/15) > i 4 £~ R IEE - 5 g6t~ G
34 5% 5 PS94 £ N-mye FW\EUVTF ~ VRIS RS (RRI P PR R B1O & NS BLPASH =
BEERIHIE(100%  44) (e 1o 1 5 25 MRRARHRE S A i | ORI~ Ao BT 109 PVB19

PR F%Z@EfPVBw U NS1 s 2) -
20



By SR P TSRS S R R ORLET IRV R RS RR 21 ATVR LS 1 DA
s E ST > BT A Bl T ek s “'JF&FEFH IV i fromf el [ 55 47 122]
PRI PSR AT SR E T PR AT ”*‘F‘jf%ﬂ?‘i R LA 2 A VR e R L
pdg%ﬁ@ﬂiﬁﬁfjﬁiga [ﬂtfgﬂ AT ’rﬂ*}{ﬁ};bj T (ggyﬂg lﬁ?ﬂgf E YRS lﬁﬂ@%%ljﬂ\fffﬁ%
Flefy b Bt TR o APV SRR DA ST SRR E W[«E“;’Eﬁ‘ SRV
[MT%JW{-—I)J* Sfple IPE'EJ%%%Z b 57 2 Hle Il'@ﬁ(lp22) Zl| 5T Hpee I?ﬂﬁf}}@%gj3 B 57 6 Be
[5H(1p36) - B 1 SR IAIETSY 3 BT 6 Y iy 1 ks | 155 K (nterstitial- deletions)
fi JJF s N LR IR 1y AHEY J‘ﬁ * i[”J"‘ A7 1 Hfyee 1?55@%%5‘53 W 57 2 Bl i Js}
Wk o S 2N 1 F;ﬁjlflz’ﬁfj N-mye FUEETg -

S P SR R PR URRLE el Y - [ 2R SR A v (R B
1) > (LRL ~ R e S A O B B 3 B R AT R H [123,124] - B
"/p AR R 1Y B FIEORI O EEE R TR VIR R -
& SRR R QR A IEDREET LB B B S G R O [125) -
Pt By SR RO AR # D FLESRE 1 Nomye SRS GH 6A-D)

N-rmye JL DN FIEFG A SRR £ Bl Nomye BN PR f) o RIER LIRS 3 My
MBI e~ A0 > Ny SVRREAPOLPRE S A S R B AL Nomye L4
gl ,EF'? P ﬁ’?c‘ﬂ‘ FEVHAVILT) - Nomye FLPAEF - J“EJ,ZIDI*&'E&W&?’FETW i BEA-4T Brodeur

* [L26JfIPTE = o Nemmye FLPNIOSEAIRY - 5 25 FAFLSYDMEE 48 [PEE ERRIEE] 24 (5 [agprpohigy 5
(EF 5% P 3 15 (RS = e fnf) 1 2] Nongye BLNFOIETE « TL2 fRprc[127, 128]0) TR i
TR R p\JTg,ﬁa’ [ =" N-mye BLRSERARE 2w FUa T4, o 7 Sceger £ [129]
E'J'HH} AL ﬁE"E”’f‘ M I*fl P N-mycH > JEdiy 18 {lat |7 |IREEH - &) 70% 'ﬂi&’ﬁﬁ'iﬁﬁk s
B - VAT 30% 5% HEgE ﬂﬁﬂ“ LT HIE] 3-10 FAHE 10 e
[NETA o N-myc OIETF= R HIE T*HEJTJ SRR PR D= PHAEE zg_éélfjdln ’
O B N 512 f_rfwwwﬁéml@w, T | - Nemye ORI i i
[ A S A R P (5 o T - TS R e ) J@ﬁ%i‘?%’ ° Z[IE i ER
N-myc RHAEPREL G- BB [l | *E'}’I'Wﬂﬂ?fij Af e R ﬁ‘fe ARy~ 5130,
131] o PPEERSHuFpe [ s p E ) e | Jb‘”fl AHREE] N-myc » JE9 DNA fU55 3 55 drkl
I ﬁh%ﬁ?iﬂk lﬁﬁtﬁrwl?&%ﬁ/ﬁli[ﬁlﬂ 1] genomic PCR [IY{&} Eﬁ{fiﬁ%ﬁﬁﬁ?ﬁﬁl”
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5-10 ng [ DNA e F4e€ » b Hr i DNA 7% 100 ng HI*[132,133] = _F[ HREfOR7a e e
?IKH r %4:5 Nmycﬁl[ﬂ?ﬁéigﬁlh‘—gl ET

53 IR U G 1 (2 Jcosmid Y ERI P~ 7 B (YAOBESH(134] - L“ﬁ“??%'\'zﬁjﬁ'
FI3Y ST SR P (ALER T P e R ) UP R T
REATR] > PEREA RURE e i 1 PR DR S, o T RRISHER SV [135] % F (8] &
BEIRES 5 [136] 0 PIET I PRLET U RL 0 v s BURLE | ST RiRp Tt B 3 > PP Py
REFFE TR o (T4 > i ORI R DR > N B R A
AHEBARIE | » ASET AT - (SR PR IR R - RS A R
T v B PSS PSS B 7S PR R [137)W6A-D)

P} ERVFEEP - ﬁ"ﬁ | EB virus ™ Burkitt' s lymphoma fusfftsp b % l‘“‘ﬂﬁf prES
F=ASHHIZ] myc BLPSFVIENR(138,139] « BETR » EB virus A1~ i+ % LS FIRRIEH 1T puaih g
i SEE PR BORLAH 1 c-myc EVRRL N PO BT 7 BRI B O 2 RVE S i 1 (D)
[ G MR B O 385 c-myc SLINPOIENR © e #9B{%fY Burkitt s lymphoma Hl A B
O hdsh £ F BT RE S LIV VD) BB (VD) joining)fUETAT P ELA < i a1
Burkitt’" s lymphoma fl1 > c-myc BN pL 1 Z B0y &S i 1 E T TJEF&I s P37 B E’J’%Eﬁ AVEIRE -
M9t > EBV 7 B AMEP R LOE] V)T PUEIRTA - S IGEL B cell)
b7 AR A 18 Wﬂ R [RRL Yy EBV RO -1 FTJ(swuch)
Q;ﬂ?flliﬁ'ﬁﬂ%{ » RS e mycﬁlﬁﬂii”]f FE1% Burkitt' s lymphoma p4fF ORI « EBV 'l
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' IBAIC EF"TEH]‘EH‘:\“”J’FJ% BI19 = e Ei 777 | preeclampsialeclampsia - £17 ) * Fl1e
B. Patient 1 C. Patient 2

M NP M N 37313304 P

809 bp

NSL 809 bp NSt

[ﬁ‘ IBAIC. ,ﬂfﬁ\”ﬁﬂil EVﬁELU » F[M ] 2.0% agarose-ethidium bromide gel ¢ #&4T » SIH[IT3 #[9 I
3F113F 'fEﬁEIEH%T’J"ﬁ% B19 ’I@[[JF&EIU 809 i kL [l 35 (primer NSI-NS2)EWF§ EEPIoM Eh

marker > P £% positive control * N £% negative control
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1 6. RS S AE B * REF BT RS 1 (T N-moye 9
S -

A. normal B. N-myc amplification

C. normal D. N-myc amplification

[ 6. RIS APy o R RU S50 o () Nomyee ST
(q\gﬁl 6B A1 6D)
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PVBI19 virus Gene expression

No. Age Gender Diagnosis PCR ISH  NSI VP1/2 N-myc IL-6" IL6Rq!

1 3m F NB® - + +f - NAE + -
2 10m F NB +4 + + - NA + -
3 66m M NB - - - - Amplified - -
4 36m F NB - + + - NA + -
5 48m F NB - - - - Amplified - +
6 10yr* F NB ND°® + + - NA + -
7 45m F NB ND + + - NA + -
8 47m F NB ND - - - NA - +
9 32m M NB ND - +f - Amplified + -
10 24m F NB - - - - NA - -
11 27m M NB + + + - Amplified + .
12 43yr M ONB° - - - - NA - -
13 46yr F ONB - - - - NA - -
14 34yr F ONB - - - - NA - -
15 44yr M ONB - - - - NA - -

“Patient # 6 had spontaneous remission of neuroblastoma at age of two. B: Neuroblastoma; "NB:

Neuroblastoma; “ONB: Olfactory neuroblastoma; d+: positive, and the presence of PVB19 was
determined by PCR amplified fragments and DNA sequencing; -: negative; “ND: not done;
'RT-PCR amplified sequence had been submitted to NCBI. $NA: not amplified; "Expression of IL-6
mRNA was detected by ISH; TL-6Ra was detected by THC.

210 Jeld g2 we o] 24 p 4 8 P a- L TRk 4 PCR, ISH {r IHC i % -
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Codon Type of mutation in the codon Effect Frequency
205 AAT — ATT Asn — Ile 1/5
223 TTG — CTG Leu — Leu (silent) 5/5
272 ACA — ACT Thr — Thr (silent) 5/5
276 CTA - TTA Leu — Leu (silent) 5/5
305 TTA - TTG Leu — Leu (silent) 5/5
365 GGG — GGA Gly — Gly (silent) 5/5
386 GCC — GCT Ala — Ala (silent) 5/5
465 ACA — ACG Thr — Thr (silent) 5/5
466 TGG (deletion) Trp (deletion) 5/5

220 SRR LA v B 2R A foi A AR S PVBIO IR 4

PVB19 i NSI %3 %2 %
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2 3 ~ NS1 B-3j[JA! Papillomavirus > ATPase FUE={ig

Score E
PSSMs producing significant alignments: (bits) value
gnl|Pfam|pfam01057 Parvo_NS1, Parvovirus non-structural protein NS1 324 B8e-90
gnl[Pfam|pfam00519 E1, Papillomavirus helicase 43.5 4e-05

@ gnl|Pfam|pfam00004 AAA, ATPase family associated with various cellular activities... 42.7 6e-05

gnl|Pfam|pfam01057, Parvo_NS1, Parvovirus non-structural protein NS1.
uery to multiple alignment, dlsplayl ]"' sequences

l most similar to the query :]

CD-Length = 273 residues, 99.6% aligned

Score = 324 bits (831), Expect = B8e-90
Query: 210 TKASIKFQTMVNWLCENRVFTEDKWKLVDFNQYTLLSSSHSGSFQIQSALKLATIYKATNL 269
Sbjct: 2 SKKSVSFSTLVDWLIDRGVFTEEDWISRDSDAYASLSASPNGSKQIKRALAMARKKIAAT 61

Query: 270 VPTSTFLLHTDFEQVMCIKDNKIVKLLLCONYDPLLVGQHVLKWIDKKCGKKNTLWFYGP 328
Skjct: 62 KTAFDFLLHKDAEFDI SNTGNRRYQLLLTQGYNPTYAGAALDTWLGKQGGKRNTIWFYGP 121

Query: 330 PSTGKTNLAMATAKSVPVYGMVNWNNENFPFNDVAGKSLVVWDEGIIKSTIVEAAKAILG 389
Sbjct: 122 AGTGKTNIAQAIAHAVPLYGCVNWNNENFPFNDCPDKLVIWWEEGKMYDQIVEAAKAILG 181

Query: 390 GQPTRVDQKMRGSVAVPGVPVVITSNGDITFVVSGNTTTTVHAKALKERMVKLNFTVRCS 449
sbjct: 182 GQDIRVDOKCKGSVEISPTPVIITSNTDITFVVLGNSTTNEHARPLKDRMYNINLTKTLE 241

Query: 450 PDMGLLTEADVQOWLTWCNAQSWDHYENWAIN 481
Sbjct: 242 PDFGLITKDEIKQFLAWARNNPNSVRVTHEFP 273

gnl[Pfam|pfam00519, E1, Papillomavirus helicase.
_.Jquery to multiple alignment, dlspiayl o :lv sequences

[ most similar to the query

CD-Length = 431 residues, only 29.9%% aligned

Score = 43.5 bits (101), Expect = 4e-05
Query: 292 IVKLLLCONYD--PLLVGQHVLKWIDKKCGKKNTLWFYGPPSTGKTNLAMAIAKSV--PV 347
Sbjct: 233 IVKFLRYQGIEFIPFLS---ALKLFLKGIPKKNCLVIYGPPNTGKSYFCMSLIKFLGGKV 289

Query: 348 YGMVNWNNENFPFNDVAGKSLVVWDEG--IIKSTIVEAAKAILGGQPTRVDQKMRGSVAV 405
Sbjct: 290 ISFVN-SKSHFWLQPLADAKVALLDDATDACWTYIDTYLRNALDGNPVSIDRKHRALVQI 348

Query: 406 PGVPVVITSNGDI 418
Sbjct: 349 KCPPLLITSNIDI 3el

™ gnl Pfam|pfam00004, AAA, ATPase family associated with various cellular activities (AAA).
uery to multiple alignment, display I - iy j A sequences

| most similar to the query :J

CD-Length = 186 residues, only 30.6% aligned

Score = 42.7 bits (99), Expect = 6e-05
Query: 326 FYGPPSTGKTNLAMAIAKSVPVYGMVNWNNENFPFNDVAGKSLVVWDEGIIKSTIVEAAK 385
Sbjct: 4 LYGPPGTGKTLLAKALAKEL-—========= GVPFIEISGSELLSKYVGESEKLVRALFS 52

Query: 386 AILGGQPT 393
Sbjct: 53 LARKSAPC 60

%3 ) ’ff & BIONSL 5 £DNA 5[/ Papillomavirus V##6= ~ ATPase
E PRI I [Jﬁﬁ 73) °
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