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Abstract

In Megalocytivirus-persitently infected PMF cells (PI-PMF), the expression level of Mx gene was
increased more than 20-fold, which was maintained consistently the same level through 7 days of
subculture for passage. Moreover, although typical cytopathic effects (CPEs) of wviral infections were
observed in most of the cultured cells, the appearance of ladder-type DNA by cleavage of chromosomal
DNA showing apoptosis was not confirmed. Both of these characteristics may be necessary factors for
PI-PMF cells to be a persistent state of infection. By using limiting-dilution method analyzing the
production of virus in each single cell, we figured out that approximately 9.4% of the cells in PI-PMF
cell population exist as uninfected cells even in supernatant containing high density of virus during culture.
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.M 2 MegalocytivirusE 53710l ojgFo] it

(Nakajima and Sormachi, 1994). ¥+, < 7|ats

oA HzxE DA O (Inouye et al, FiE A=#u] FH FIAED  PMF(Pagrus
1992), ¢-eluetel e Fo FAAF F sl mgjor fin) cell line> Megalocytivirus E ©] 3%
=wol vid skl AAZAR] EAE Ydsle mEE9 ol AES A £ Qlu mEd 7Y

Red sea bream iridovirus disease(RSIVD)S] €AJA o] & W wrEAQl A wjeks Za), AL A
+ family Iridoviridae®] genus Megalocytivirus®]TF. @ glo] wlolglAe] d&Hoz zhdye] Q=
RSIVDel| tfgh &32Q1 o iialS 2| 23E7] 91 persistently infected PMF (PI-PMF) cell line©] 2}
A= AFEEl Hpolelal] widke] FAolA] ¥ dTth(in, 2014; Yoon, 2015).

9H(Choi, 2016), @A Megalocytivirus®] HjFS 9 A&tdo] et Wi ofFE ¥ oy
3 ddAow BSHI Qe MER/IGF (gunt FSEAEA Bado]l Sty FEAZAE

fin)¢} BF(bluegill fin)-2 cell line 1°5%°  human immuno-deficiency virus(HIV)7} CD+ jurkat
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Moy - ASF

T-cell line®l, virus7}  rat
adenocarcinoma(AT-3) cell®ll persistent infections

FEFE= Barl 9O (Levine and  Griffin,
1993), o] FAI3E2] 7%, barramundi brain(BB) cell
line®l| 41 2] Betanodavirus®] &GO (Chi et
2005; Wu and Chi, 2006),
papulosum cyprini(EPC) cell line®| 41 2] infectious
pancreatic necrosis virus(IPNV)2] 7% (Kim et al.,
2012) 5°] Har¥ar 9}

PI-PMFi= &3 A% 744
B2 5o AxoA FE1 WS
Q1 Megalocytivirus 2] AE WA a7}
], A g s v
AR 28|Y F& FEL
Q1TH(Yoon, 2015). aFA|uk &A71A] o]
28 mechanism?t ZHE AE7F Zb= 54l
gk A7F o] Foy A A ksk

upgbA 2 Aol WA i) PIPMFS A%
 HolE Ao el yEhe Soie ANk
S5 Ho] =4, i) Cytopathic effect(CPE) A/
| °8t]  apoptosis7t  UEFGEAE DNA
fragmentation 7]H O.% FAst= $HA, Hfo]T A
A& AHE A 327
stage©l] gt
A& A4

sindbis prostatic

al., epithelioma

¢

2

dynamic
Ql8ked, i) whole
FEl7E FAE I 3= PI-PMF cell
PMF A7} EAlsk=A,
H]7+9 PMF Al wHfo] ]
Azt skl

#AE 9

population®l = B4
iv) T2 wgE olE

o A FHde HoleA,

I. o442
1. M=Zo| uyet

AsEe] ke SIsh wiAe] 22
(penicillin 100 TU/md,
10% FBS(Gibco)”} 7} L-15 HlA|(Leibovitz
medium, Sigma-Aldrich)®]™ 0.2m membrane filter
£ o83 fileringalo] AF8AT, MY LEE

C

YA
streptomycin 100 pg/ml) 2}

CRER - YHE

25CE aFqlch. A9 71”"413}1“2 A 0.5%
Trypsin-EDTAE &gt § 4T, 500g°ﬂ*1 ts
A F2 3t washingdF3Ath ©] § 0.4% trypan
blue FAE T3 Aokl AEE Agd

seedingd}3i T},

Hfo[2{22f BHe}

T

2000 99 Sk k4

o]'oﬂj\ﬂ T':E]—Cﬂ'
Megalocytivirus sachun-1(IVS-1)2 AR&3kSith wf
olZ 9 kS PMF AXE T25 cell culture
flask(Corning)oll 10° cells/ml 9] == 233t
25CollM 32 Wik F AZ7} g 80% FE
°] confluencys ©]FS W], mpelPxE 10°
copies/1.5 mi/flask®] FEZ HEsHTh HE 30
%o 5 me FBS-free medium® 2 washingd}
I AR 10%2] FBSE FrE L-15 HiA] smls
A7bstar 25CellA kst

_1

3. Hjo[2{AL| Q

—

il

Al 2~ AE 74

3

5
=% v PMFAIES] Aleul gt A e 8y
o7 At AAlEith s

Trypsin-EDTA®] cell detachment
QA& AL A

=

o

0.4% trypan blue
& MEL H]Eo] 97% olddE ER
o uieks ARSIt B ATtk
A2 vpole 28] HE §lo]
3l subcultureE 1538 AAI3F 7F9 PMF A XE
PI-PMFY] source® 3o} om, 71 HjoF Azl
U HiolHAE o] F-9] Ao ARE-siT

4. M| 2! "jo|2{AQ| SHAI 22|
DNA 2= GeneAll® Exgene™ Clinic/Cell

SV mini kit (GeneAll)E ©|-&3l A=A HH o
wel Bad 3 A8 A7kA] 20T BaEd
t}. RNA #2]:= RNeasy® Mini Kit (QIAGEN)Z
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ZHE x|=24o| Feie] PMF MZEZE (PMF)ol|l thdt Megalocytivirusel oizied EM 2M

olga AEAL Wl weh Fejd - FA4
cDNA el AHE-= Tt

5. cDNA &t

Microtube(0.2m{) ]|
buffer 2pl, dNTP 2, Oligo(dT) primer 1x0
(Promega), total RNA 1ug= Y31l total volume©]
100©] ¥ A Nuclease-free waters 47}t & 4
2°C; 60 min, 99°C; 10 min & WHSA|ZAT}

reverse transcriptase 0.5u4,

6. Hio|B{A FEEA

Megalocytivirus®] MCP gene®] %% plasmid
A Zeb=dl ARSIl
DNAZ  Quanti-TTMPicogreen® dsDNA
reagent and Kits(Invitrogen Co., Carlsbad, CA,
USA)E  AH&-3to] =43t o|ZYH
plasmid copys A & 10-fold= ©A 343}
o] standard curve(1.0x10°~1.0x10'copies/ul)S ZHd
szl AFE-3EIt ©]$ Viral DNAS] FS ¢
3l absolute qPCR< Jin et al.(2017)°] Al&®
ol whet A skl

£ stangard curve®

Plasmid

rrc =
o 1=

=}

7. FEA & 24

—

HI

0.2m¢ microtube®l TOPO  realTMqPCR2x

<Table 1> Primer used in this study

PreMIX(SYBR Green with low ROX, Enzynomics)
100, 100 pmol®] 7+ =3 FHA &3k
forward 2 reverse primer set 1u{ (<Table 1> 3
%), template cDNA 1pl 5 37t 5 distilled
waterZ PCR 3% HF volume®] 20 w7} A
3ttt Real-time PCRS ¢3ll Rotor-GeneTM6000
(CorbettResearch,AUS)= A3l o™, 1L 9
5C; 10 min, 40 cycles (95C; 10s, 55C; 15s, 7
27C; 209)= kAT v cycle Foll= B W
s=ol diste] 2CHE 95T/ dollA
melting curve =4S AAIEFATE Immune gened]
de3Ee J4CtHE o838 beta actin® Mx

o«

gene®] HluLe] wE Aoz FFow wlwakqith

ACt = Ct value of target gene - Ct value of [3-actin

AACt = ACt of test group - ACt of control group

Gene expression = E #4¢

8. PCR

Microtube (0.2m)°] 2x ExPrime Taq Premix
(Genet Bio) 10u0, 22+ 1uMe] MIF, MIR 1ul
(<Table 1> #Z), 109 templates Yol
DEPC water® 3% volume®] 20u7} == 3}
Atk PCR  amplification->

=

Applied Biosystems

. Ampli .
Primers Sequence (5'—3") nzllz;)c on Object Reference
qM1F GGCGACTACCTCATTAATGT Lo
141 Quantitation
gMIR CCACCAGGTCGTTAAATGA
rsbMx1F CGCTGTCAAAGGCAACTCAT 157
rsbMx 1R CCAGAGAGCGGAGAGAGTCA |
rsbB-actinF  GTGCCCATCTACGAGGGTTA 56 mune response i ools
rsbB-actinR CTCCTTAATGTCACGCACGA in ( )
MIF GCTGCGCATGCCAATCATCT )
401 Detection (1-step)
MIR ATGCGATGGAGACCCACTTGG
M2F AATGACACCGACACCTCCTC .
288 Detection (2-step)
M2R TGCGATGGAGACCCACTTGT
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Mol - ARF
2720 thermal cycler(ABD)E AH8-3+51 2™, PCR %
71L& 94°C; 5min, 35 cycles (94°C; 30s, 55C; 30s,
72°C; 30s), 72°C; TminZE 3}tk FFHH AES
template® 3191, M2F, M2RS ©]&3] 2 2H
O F 2step PCRE AAETE TFE AHES

0.5 pg/ml ethidium bromide(EtBr)7} H71E 1%
agarose gels &F N 05x TAE buffer(40 mM
Tris-acetate, 1 mM EDTA)e| Yo H7|dF& A
AlskaL UV #H%E7](Seoulin Scientific Co., Ltd.,

Korea)= ©]-&3&to] A&t}

9. DNA fragmentation assay

A E= 0.5% Trypsin-EDTA(Gibco) S ©] &3l uj
ol ¥ AX Holxl Axe
pelletoll 4 genomic DNAES ®2|3}t). 223
DNAT 743t ko2 ub3=0{(2ug/ul) 2% agarose
geldl  S0VE 80wzt  HM7|YE3se]  DNA
fragmentationS  EHQI3FSIT)  Positive control 24,
PMF cell& 25cr cell culture flask(Corning)©l
5x10° cells/5 ml/flask®] HEF 25Tl wjokst
% 39 ¥ #jekedol DL- Dithiothreitol (DTT,
Bioshop Canada Inc.)& 2mM2| %7} H %5 A
2]3t F Oh, 12h, 24h, 36h, 48hA|°] AHEE
samplings}o] #4331 Tt

T W] washingS

10. Limiting dilution assay

PI-PMF )\]—Eoﬂ 5501] Q1= nlo] E]i&] 9_?3
#4387 Y3 washing HS Al H AR
ot A A0 AEE T cell/100 whiwelld] &

7} H %% 96 well cell culture plate®l] seeding
< 20 Ao £ #rAHOE (100x) AXEE

Zapeleh. Alze] EA7F gld A9 well

SN 2uE A PCR template® AFE-3F4] 1-step
PCRE A8 &5 e vius BAF o 75 &
AatQiek olefst el AlxEs Astont, up
olf = HEHA 2 welld] AXE YA &

Eoa.
sk B O 2 limiting dilutions Al H A A5}

o>‘ r:i r°1' l-rl 3@ o

CRER - YHE

virus-free PMF cell(VF-PMF) cloning 3}$3th.

m. i3t A4}

1. PI-PMF M|Zo| &2

PMF A|Eo] mloleix HE % 1039 A
ks 3 g9 ® PLPMFE Hh#olm =t I
°] CPEZ Ko|W([Fig. 1], A ¥%), 11 A% A5

o 40] Tl wjokr|7k FoF oF 10°%~10° copies/

S A8k th(data not shown).

[Fig. 1] CPE with shiny and round cells under
light microscope (100x) in PI-PMF (A)
after 10 times of subculturing. (B) PMF
cell.

25
WPLPMF
T 20| HPMF
5
E 15
£
&
= 10 -
:
s s
D -

Days

f[Fig. 2] Relative expression of Mx gene by 4 A
Ct method. PMF (grey bar), PI-PMF
(black bar).

2. PI-PMF M|Z£2| Mx gene

s BHAM
PI-PMFE T25 flask®]l subculturingd ¥ 1€, 3
d, 79 AL Mx FAA FAZFS WY PMF

s
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&= X=2fo| Raiel PMF MZEF (PMF)ol| gt Megalocytivirus| o15zied EM 24

B} ZHZ 1929, 18.63, 20392, =& A=
Btk 7F A7 Bl ge] Aol F 4
UARE 7R MY HE HARE
Negative controlZ4], PMFE subculturing ¥ 14,
3¢, 7949 Mx gene TH2, 0d Ao H|F|
1.10, 136, 1.50¥] ZF7Feb= A& Flskgivt
([Fig. 2] &=).

3. PI-PMF M|Z£2| Apoptosis &Ad

PI-PMF9| 7%, subculturing & 79 A2 A
E oo R @ 4me nhEAY Ayt 2% DNA
fragmentE EQle 4= QIoicth A, w7k p
AF2-8F negative control®] H-¢-, wljF & IE‘
A, 794 EFolA DNA fragmentation &3
shol x| #] AShh([Fig. 3], A, C #X). ©]2¥ no
DNA fragmentation &/-2 H]ZSI PMFe] nlo]#

25 AEA AFS 0d, 1Y, 3%, 79l
sampling®t A3 gk 22 AFSITH([Fig. 3], B
Fx). I8y control 24  PMFe]|
Apoptosis A1 DTTE A2lst 4ol DIT
A2 $ 12h%H fragmentsS #FS # Qo
48h 7HA] AIZRe] Ael A O AL U 8
el 2E FATK([Fig. 3], D #X).

i

w
o]

positive

4. PI-PMF L Hio[2{A Zted 3 HIZHd M|

=o| blg BN

A WA limiting dilutiong E3|4 PI-PMF cell
oA wpoly Aol ZlEo] Qle AES] HIES
golslaal shict 1 A3, 34709 welloll A Al
E7F ARk Zle g]lsklal, 1 5 2570 Hhol
Harh AN ol HEEA 4T =
Axe #EE F gllo, PCR FNEe&
ol welld] = 317/l TH<Table 2> #x). wie}
A, PI-PMFolM = HA 583% (25+31/96x100)2]
A|Z7F molE 2o el Hol flem  HA
9.4% (9/96x100)2] M ¥+ PI-PMF wj¢F A5
EEe] wpolgi At EAF e Eekal Hlol
glzo] AAHA o2 AEHE EAgTs A
4 F Al

flo

<Table 2> Number of wells showing cell or virus
positive in 96 well plate

Cell (+) Cell (-)
Virus detection (+) 25 31
Virus detection (-) 9 31

[Fig. 3] Formation of the apoptotic DNA fragmentation (A) PI-PMF cultured for 7 days (four trials) (B)
PMF on 0, 1, 3, 7 days after inoculation of virus (C) PMF on days 1, 3, 7 after subculture (D)
PMF treated with DTT.
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5. PI-PMF25E H|ZFHEMZEZ2| cloning

PCR negative{E 97 well®] A|2E dio=
3t TRA] limiting dilution 85 Al W HHEE
O 2M virus-free cell?l VF-PMF 47]& cloning3}
Atk °] VE-PMF7F Aol EAEHIR wells9]
numberg WA VF8, VF91, VF64-1, VF64-22}il
W3kl Cloningdt 4719 VF cell> 24well ¥}
T25 flasksell ©AIHOE A) wjekstalct o]+
T25 flasksellAl At wieF 33 HAA] F |H st
PMF cell pellet?} F5HOZFE ZH7Z DNAE
88k 2-step PCR7FA] F3ygt Az}, njoleXx
= AE2 5 QUSItk([Fig. 4] ).

[Fig. 4] Detection of megalocytivirus by 2-step
PCR in culture supernatants of VF-PMF

cells on day 7 after virus inoculation.
Lane 1 to 4: culture supernatant of
VES, 91, 64-1, 64-2 respectively, Lane
5 to 8 VF8, 91, 64-1, 64-2
respectively, Lane 9: supernatant of
PI-PMF (positive control), Lane 10: no
template (negative control), M: DNA

marker (100 bp ladder).

6. 22|= H|ZAM=Zo| cHst Hlo[2{A X
2ol HA

=
OB
NEE ATl 10° cells/ml ] FE=Z VF-PMF
clone 4715 T25 flaskol Z+Z} 2143t & 3259

1x10°  copies / flaskS] L= Hlo|HAE HFE

stk HE ¥ oF 59 ARFE wigol: CPER
=% AT £ ggen, DHdAlCdl:

=
PI-PMF} A3 9] CPEE Eeldt 4= 93l
KSR

PI-PMF= Megalocytivirus subgroup 2 strain?l
Ivs-10] %207 ZHeislo] 9l PMF cell line
©F, GF %+ BF-2 cell line®l Megalocytivirus”}
AdEE Ao g, 7 @S CPEE A sHA
g, Alze] geto] dojubA] ko, Altfate] A
%Al wjeko] 7hs3Fth(Yoon, 2015). ¥ Aol
A o]zl PILPMFO 5745 <dste] nieoly
& A&zl gk ol & FoluAk skl

A 2 A2 complete destruction W
t 7154 degeneration® Ao FTQsA &
sk gutolg s WY fF A= vlolH A A%
AAeNA FQs 93S STH(Robertsen, 2006).
olgfgt dtolel A~ WHARFHAA} F 7P Fos
Mx protein type [ interferon®l] 234 f%=
v Frtoly A whuld® | we wlolg| A oA B

a7} glom, 53] off uelgrel oAEy o

T g@AFH:AEA  viral  hemorrhagic
septicemia  virus(VHSV)®}  hirame  rhabdovirus
HIRRV)®]  Z4&  oAgd: mast o

(Caipanga et al., 2003). T3t Jin(2014)= H}o]2] X
AE olF oA #HAREH Mx A7 HA
ARAAS B4 AT IVS-1S 10° copies/fish 2]
TERE 547g BE Aol 3438S uwl, 100%
o] HALE KRl w3 de] e 20%2] #HAF
Hlom, o] AN ZA, 7} ofFolA HF
79 Al B ] Mx geneo| AoidtdS
Ak Ay, 33 Sk Ewel vlste] el
o= 1008 oo w9 F2 gl o=

71wl BAE skl

YT oY Mz Hob
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[Fig. 5] CPE observation under light microscope (100x) on day 7 after virus inoculation on VF-PMF at a
concentration of 1x10° copies/1.5 ml/flask. (A), (B), (C), (D): VF8, 91, 64-1, 64-2, repectively.

sk wpole] e A& YERE Mx
gened Hde] tfsk oy Hurt glom 53] of
2 7%, nervous necrosis virus(NNV)7} a7+
% ¥o] 9l barramundi brain(BB) cell lineol A
Mx geneo] 4 #=A Wdsh= Zlo] Bl
2 THWu and Chi, 2006).

2 AFelA= PLPMFi= B PMFel B3|
Mx gene®] 208 ©]49 ¥ FFoz Wi
ANO in vivoel A Q] Al T2 1008 ©]
9] FE& FE Hol T gtk Fm v
A9 Mx gene T vlal] i A -eiv|
?l PMF cellell A s 32

O

o AT Fe
WOl A€ in vinodl i ol 4 gl 3t
& 45 weAel tekd hoste] Welz14Eol

AAE Ao Helth Ty v FEo Mx
Az dde 7Y PMFSE wpole] Atk
biological balance® ©]F S ZA] HH$h wlo]e A
9] clearance =& T AES] 7} ofd A
S99 AH fAlel % 24aEA AEske
Aoz FAT g Qo

npolg 2ol ZAE Al
AAsE7] e Mx o w Ll
S|, Apoptosiss F3ll Hlol# ATt o}

E2 AvEe] ARdE= As AdgoEs vt
o] A9 transmission cycles <A 3Fh(Licata and
Harty, 2003). Apoptotic DNA fragmentation H}-©]
glzo] AE Ao dEE Qe R
I Ao R, ol A e tigh 5] Wol

T whold
2]

£ e

12 Lo
N ol

== 4o oo 1x
=,

[o T
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xo|

o

712 % shuolth Imajoh 5 (2007)0] w2
subgroup 1] &3}i= RSIVe] HIAE T E GF
cell line®| 4 Apoptosis”} Loivt= A& #&3sHA
ok Y, A5 E AR FEAEY] A9
+ Apoptosis7F FoUbA] = o2 ®arh EA)
stof, oo s, AZF 2 MERQ! CD4+ Jurkat
T-cell lined 3%, immunodeficiency
virus(HIV)7} &4 02 7 Eo] glom, HIVZ}
& 53}ski= EIB 19K protein®] A3 2] Apoptosis
g YAge=A  AEZE HIVYl  persistent
infectiondt JE|Z =% o], nfolH A wijek At
AJo] woldttay X 131 THAntoni et al., 1995).

PI-PMFel A Apoptosis7} Lojub=] o= &gt
mechanismel] HjeiA = F714 Q1 AF-71 o] Fol A
oF kAR, Ap0ptosis7} dojupA] = Flo]
PI-PMF7} A&7l AelES A8 2 A
GRS Odtlol e} ®elth,

of FAIZoA ] A% Fhede] e K= &
3HAl o] FoA A= &t 18y Betanodavirus
9 A&A It BHaoM 7HE MFEQ v
o] 0.1 %oll= "AA Xdte FEoE YERHL
W(Chi et al., 2005; Wu and Chi, 2006), ©]&3t

> Tl A% IS IPN dpol ol o3t
EPC cello| %= FAFSFS BH(Kim et al., 2012). L

human

g1 A% 779 Az AAkEE blo]|y A9 oF
W F AEF BEOA v9 e FF w3t
23 Q= 7Ao=w Jepdtt 18y ol¥s vy
B wiF AT (released particles)¥ Hi<F Al
X UFof EAlsk=(intra cellular particles) H}o]]
25 AZsAY B FAARD Aamdd
population 7Fe] wlolzA¢] ¢kA HWE E3}o]
golat= 7H7 v oEstal ok B3|
Hlolgi A9l A&7t AHE A= 4
AE} gk AEel e F &3 AX
population ZtellA e %ﬂ 33 et 3

FHow o]Folde} gt &
Ao 0 e 0] welel

Hpol g A Arkahyel Hlsto] & ?%94 ?i# u‘

3. HeF -

=
Al

4
[Reld

(=S Hpo] &) 2 A& Hol=
1

Megalocytivirus A% 749 4
BEY FA B oy AeF 249 #oirt
HAostth B AFeAE I gEAR
i%f‘l Mx 3A o2& 1213 Apoptosis Al
o B P e = 7 A A A L i 8 s < ) X
E%%OL PLPMF ¥} 3ol 5o el &4
+ 1F5 59 Megalocytivirus®l] &J 3} A =
HVJOE ’bLEHE U ST AEY] EAE Gelst
A AL Ao A o] FolAof
b Zlo|th, webA PLPMFellA Bk AlZE &
olF AxEe e Axe] thE &% §
ZM Megalocytivirus A&7 2
1A o w olafstaral a3t
Limiting dilution assay™= 7§ AXE 3|4 3}o]
T AE elelA wpolel s ZheloiR EAM I
single cell®] clonings 7F&3tA $tth. PI-PMF&
96 well cell culture plate°] 1 cell/well®] FE=E
seeding®t = 20 Aol 9671 wells®] AMxE A%
of -5 #&st PCRE WY Ao e npo
Ha HAE: oFE eI WA, i)
Cell(-)/Virus(-) negative  well i1)
Cell(+)/Virus(+)= positive well iii) Cell(-)/Virus(+)
2 A4d MEY lysisoll 93 intracellular HFo] ]
2~ HZEF iv) Cell+/Virus- well> H| A A|EZE 9
]?‘}B}i’ & vk A 9 vz AEe] v
= 74]A g A3}, PLPMF oX= #H 4 583%9)
oleizel FAAE] om HA 9.4%

01

O
Ak
LS

well=

ﬂﬁ

Vg AT FFN & WEE vhole] 2o
wBHo] YT BT F9HA G )
= EASE AT % s,

(VF-PMF)& &2 54, I AESL s o 2N E
npole| 20 = &S geletgih T3, VF-PMF
o



= X|=2fo] 7ol PMF M= (PMF)ol| CHEt

vlo]H AS A Fseh 1 A7, BF IVS-
Aol FHiEe oz FAFHUT |
s g

ojifel

PI-PMF+ betanodavirus =5 IPNV 9% 7149 Al
Rt A = Y A MAE] HES
AekA Rk, s AR MEel HPEA
AI3E 79 homeostasis7} O] F A1 glom thyt
1 819 Aol QS-S Rl & gl

},
Aol A= IVS-1°ﬂ
PI-PMF cell line?] &
mechanisme #2435} 4} 19t} PI-PMF
& AFEl HlolelAEs HYdE ET-et
ks S8l AEde] Thsai,
32 vpole Aol Zhdw =] ok ”Eﬁi <
& Felskslth.  ®gh PIPMFY]
non-Apoptosis? F< Mx gene ¥ o] PI-PMF7/}
ALY dHE EAsked To3 94R A8

b gle e s

oln o i e

&

o4 7
>

2 o kRl oox o2 %O
&

ol

rlr X

ol
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