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£ APNME Trichoplusia ni AE2) apoptosis = L A Ao 712A7E 3%}, Apoptosis 7=
2 g2 hygromycin Bol 9§ AX A Asle 200 pg/mie] $FMRE LERESE, 400 ug/m! hygromyein
g A AEAe viF F 2205E DNAVF EEHORAE Ag 8T 4 At 28t dexamethasone
3} sodium butyrateg FH7HA] ATAFL AFEHYAT DNA E2@o] HolA] go} apoptosis?) FLARE
A 4 Ak 23 caspase 715ANAS] apoptosis A AEHAE B7] 93] 200 pg/m! hygromycin B2
apoptosisE 4% AN Ac-DEVD-CHOE H7isl] AEAES vlas) & A3t of AsiAlel 3] 2F 36%
A apoptosis7} HAEHN-L-L FNEHTE. N-acetyleysteine?] A= apoptosis A EFA7F It Bel-Adl
43 anti-apoptotic F-A2}e] HHAATEA apoptosis A3 THAQ] bel-2 FAANE ZEA| X FZASANZ
F o] Tjgo] FXFo T A= AL western blot E4Ho2 FOlEHN O™ apoptosisZt A QE ZEA|E

F9] Jde] shsdite 4ES 4.
Ke

: Trichoplusia ni, apoptosis, DNA 434}
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HjFFol] ZEMEE necrosis = apoptosisel] 28] Abdo]
Hofidt}. Necrotic AFE-2 membrane integrity”} 2] 2 3}t
ol 7IlEke ez AEyt HAR & s <ls)
gt o]|2$ necrosisehs TREAl apoptosiss Al EH-AAL,
a4 AT AA 93 doluls d-E wkgo|th A
¥E durRs A2y A7) 57 dof 4de 2
gaE FEdich AX9g7] 53 (membrane blebbing)
olgte HHL AXH HES 229 =3 e Bidr.
Apoptosis= A EAAN A7 g HAA|Y g, vlolyx S
2o A, e oA T Fad 9L S ZF
AEZes BEWg7 o gl kst 24 il o4
Hi e A4S T B o ol vids AEEY] AE
A Qe AEZA L A FUl 2A 71 5 o
AzkEct,

Apoptosis= A Z] % A} (programmed cell death: PCD) Z4]
271 (initiation phase), 25T (signalling phase), = 3l
Al (degradation phase) 52 3 WAZ AR 27dA=
AE 24 shebs, sk W §H A A=) TpeiAle
Alolvt. At apoptosis7t AREW A SHLTA Foll A=
o] AlxxAE B3l HEHT}. o] BANME o8 FAATL
HH ol 2875 FHA Bt ol T b2 Ae
apoptosis cascade®X] S8t AES FhsT = Hoew o
HA Uk 53] bel2, belx,, mel-1, EIB-19K 2 BHRF-1
5 apoptosisg HAIBIAL bax, bel-x, bad®}t bak= apoptosis
& FRloke §AAE FEHI AT HI ol <A
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FAFol| it bel-29} bel-x,©] apoptosisE A3, HEFT
=go} 2 zH Y cysteine protease(caspase, ICE-like
protease)A|9] 715 A Folo] B HYCH S vEFT=E
o} vt BEzhel Mg} caspase?] FA3R= PCDE Fdle
3] SAl Fash a9lo|t}. IF|Al caspase®] E/de] A
A=A row &3] BAe] AslEAEQl WSk apoptosis®
HZ WA BAPAZ 7 ok o] dAlelA E3F< A
sl= ¥ 93849 9 phosphatidylserine®] =2, A&}
o] §4A3, endonuclease, protease 52 A3} Solt}. ol
3+ sl 39) lamina ¥, AEZA) A3, AEA Y H3)

ZENEE o] &3 FEuid ARG olA WA H 7]
7 FEEo] apoptosise] AP Fx= Aol 2Jdt HE
Wy AlzEle] ke AlH oz {85 Thde] okl
A A E Suigkele §71A%1 AAPE 2 Aot d4 5
elrle o] tlds s WHAAREN Z3AEE
o]z ATy Bol FE glovt ol WA R JTs
Ao A A= PG AdEfott.

B At oAy 2% AZF Sl Trichoplusia ni(T ni)
A322] apoptosis 71242 TE387] A3 apoptosis . R
A e 712 A5 FHEAUT. FL& apoptosis =A<}
718} apoptosis =4 59 T ni ME apoptosisehe] A,
caspase 715 1AA B 7€l apoptosis A3Al A 2le} ZEA|
3 apoptosis A|Ae] HA & FAFIATE. oFE] bel-All
4:5R= anti-apoptotic AR ARl LHATE TPt
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AE wlF L MXE apoptosis BRl. T ni(High five) A E+=
23 9u2)¢) SPO00I-SFM(Gibco-BRL, USAYS ARgsle] wjok
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Fig. 1. Effect of hygromycin B on cell growth (a) and agarose gel
electrophoresis of genomic DNA from 7. ni (High five) cells treated
with hygromycin B (b). (2) l: 0; @: 200; A: 400; ¥: 800; @: 1000
yg hygromycin B/ml, (b) 1-6: 0-5 day, without hygromycin B; 7-12: 0-
5 day, with 400 pg/m/ hygromycin B.

B, 3-4Y AR AR wiAE FEE A 2
M EZu)ke A8l T25Nunc, Denmark) flaskE ©]-&3}%3.01
2Ex 27°CAA FAHUTE. QlAamp DNA Mini Kit
(QIAGEN, Germany)E ©]-83}> apoptosis’t dojue T ni
ME@2x10° cells'm)A] genomic DNAE FZ3I% v}, ES
1.8% agarose gel’dollA o] DNAE #7|9E3sH <, apoptosis
7t fatE AT EA F 3¢l DNAS B Al (frag-
mentation) S FE3ATH

Apoptosis F5A419] A&. Hygromycin B, dexamethasone,
283 sodium butyrate®] TEE WHIAFIEA T ni HE|
&g F, 2k A9 s WE apoptosis % AZE
A3t WA hygromycin BIDUCHEFA, Netherlands)®ll <]
3T ni AX AT mRAE ST HEN] A3A 5€ F
et 0, 200, 400, 800, 1000 pg/mlel hygromycin BE ST
2 AEE F AE AT AEE RIS o] AlxE 4%
A&7} apoptosisell &I+ AJAAIE &16E7] sl 2F A7kl
w2 genomic DNAE F&314 771953 & DNAY 48
12 FEsIETh. 28] dexamethasone(Sigma, USA)S 9}
Fo WS A3l 0, 25, 50, 100 uMe] FEEE ME A
A L DNA BE2AY ARE HESUH. £ sodium
butyrate(Sigma, USA)2] 7ZA$% HA7/FsEE 0, 25, 5, 10mM
2 gtk A4ES s
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Fig. 2. Effect of dexamethasone on cell growth (a) and agarose gel
electrophoresis of genomic DNA from T ni cells treated with
dexamethasone (b). @ W 0; @ 25; A: 50; ¥: 100 uM
dexamethasone, (b) 1-6: 0-5 day, 0 uM; 7-12: 0-5 day, 25 uM; 13-18:
0-5 day, 50 uM; 19-24: 0-5 day, 100 uM dexamethasone.

Caspase 7|5 A)A| 8. Apoptotic THAFEZ] HHE
caspase 715 BAL AF37] 8l caspase 715AAAE
T ni AE H2)stt}. Caspase 715 AAAE 7 Al
A B Y Aom LEA T U= caspase 39 gt A
A acetyl-Asp-Glu-Val-Asp-aldehyde(Ac-DEVD-CHO)(Pharmingen,
USA)E DMSOel =91 &, wiF 2719 T ni A2 HEF
%7} 200 ug/mio] X hygromycin BE A2Jslal Aol ©]
AEAZS 1, 10, 25, SOpM=E ZHzh Xg)ste] 447 AEE B
F3 & apoptosis?t F2E AEIIA hygromycin BE * 2|3}
A ok AlEe] A ¥ 200 pg/m! hygromycin BYF *|2]
Axe] A=} vl FA ST

71€} apoptosis A3AS] HE]. Apoptosis AL 1SS 2L
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Fig. 3. Effect of sodium butyrate on cell growth(a) and agarose gel
electrophoresis of genomic DNA from T ni cells treated with
sodium butyrate(b). (a) l: 0, @: 25, A: 5; ¥: 10 mM sodium
butyrate, (b) 1-6: 0-5 day, 0 mM; 7-12: 0-5 day, 2.5 mM; 13-18: 0-5
day, 5 mM; 19-24: 0-5 day, 10 mM sodium butyrate.

U Aor UF WO §)= N-acetylcysteine(Sigma, USA)
S hygromycinS 2 A3 T mi AEo] H7bste] AAE
apoptosis A QRS ZABIATE 371 e A8 2k
200 ug/ml hygromycinBE T ni Al Zol A AJEjolA
5mM2] N-acetyleysteines *ejste] 3U7h wiakst &, o] of
o] ¥ AAHYE9 genomic DNAY] BA{LHEE N-
acetylcysteine S A 2]a1x] &2 v} vl FAJSich,

Bel-2 &8 €8 A&}, Bol2 §AA= pBAATCC 79804)
22 R, 28 WEEs pB4el FcoRl AAHES plZT/
V5-His(Invitrogen, USA) WE19] EcoRI sitedl] 4ste] 53t
ATH(Fig. 6). =L & pIZT/V5-His/Bcl-2 AZF vectordl] 774
AQlell 3k Wk reading framed AITHEA AERAH 4
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Fig. 4. Effect of caspase inhibitor, Ac-DEVD-CHO on the growth

of T ni cells treated with final concentration of 200 pg/mi
hygromycin B.
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T ni MEZE] transfection. pIZT/V5-His/Bcl-2 ¥E1E 3Y
7v st T oni AR lipofectin(Gibco-BRL, USAyS AH8-3}
o FAXTATH FAHMIRAE THE7] M EEam =
DNAS} lipofectin 2 ZF7F SfOO0I-SFMel 343k F- o7l
1:58] W&E 37 EFsIACt. o] FAAAE 158 &
oA HAHNOH 6-well platecl] 2417F ol 5 =
T ni AT FF3Jt. ©] AES 2447F B vt
lipofecting AA3l7] 98] FHEATRAE 5L M2 2
o] SfO00I-SEM MiAIE FF3ITh o) F 447k o) AX
woFst Al HiFE 3000 pmoliA] SEZF A4lREE &
o pel-2 WAZA S ol &St

Bcl2 A 98 B4, AE 2B wHE 47 Ax
Ul 2 ME 9]¢] Bel2 A Bl AMsiITE. Tl A
2 Laemmli®] %) ) SDS-PAGEZA] #4313t 2
A 7719% ozl DHFEL nitrocellulose membrane .
2 o]ZA]7] I mouse anti-Bcl2(ZYMED, USA) monoclonal
antibody(1: 200 vAv)E 2417 ¥WHgAIZl & anti-mouse IgG
(Sigma, USA) alkaline phosphatase conjugate(l: 1000 v/v)=
A 2417+ wkS AT O & nitrocellulose membranes A&
3} BM purple AP substrate(Bochringer Mannheim, Germarny)
goloz WA HT 2P °] ¥R SHTRE FIAHH
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Apoptosis S=A7 T ni AXE apoptosisel] #IXE B,
Hygrom7cin B, dexamethasone, 28]3L sodium butyrate 5
o o8] Ry olshd ZEHFAFAA apoptosisE: st
Fo feAYgel wEA Ak a2 T i AZANME ol
23 7152 AU Al disikE oFd BaE ut gl7lel
olg]dt REAIEY FEE WEAYEA T ni Al AT

= 7} 2PAe) Fwo] wkE apoptosis I A=E ZFEHA
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Fig. 5. Effect of N-acetylcysteine on the growth of 7. ni cells
treated with final concentration of 200 pg/m/ hygromycin B (a)
and agarose gel electrophoresis of genomic DNA from 7. ni cells
treated with N-acetylcysteine (b). (a) @ 0 mM; B: 5 mM N-
acetylcysteine, (b) 1-4: 0-3 day, 0 mM; 5-8: 0-3 day, 5 mM N-
acetylcysteine.

th. HA], hygromycin Boll &%t T ni A|E AEo)| nXe o
2 Fig. W@l VFERIATH 482 T-25 flaskollA] AlF3IA
o 7] AEFEE 9 1.7x10° cells/miolFt}). o] Ao
mk=9 hygromycin BE A2|shA] & M| Hv) sk of
64x10° cells/mi®lell ¥leted 200 g hygromycin B/mig A2
# AEe) Ao BEE o 24x10° cellymidl HOE Mo}
hygromycin Bell 2J3F AX 373 A3l 200 pg/mie] 54
HE HerdS ERIE & At 3 o] 37} apoptosis
ol o3 ZRIAE FR1E7] 8l hygromycin BE #2]3}
A & A3 400 pg/ml hygromycin BE X283 NZE 59
7+ wiekste] ZF AlZtel] mE A|ES] genomic DNAE F&3}
o 71953 F DNAS] EEAYHEE Fig. 1)l ER)
itk o) Azl w=w 400 ug hygromycin B/mi& 23+ A
Eoxde vl F 295E DNAYE EdEo|XE AL geld
F %71 W&ol hygromycin Bol 93 MEAAF A=
apoptosis 2o o AU AT & USUth a8 x
dexamethasone= 99} 7+ WHO 2 M| A4 @ DNA
FAARE eI, Fg 2@ bl 2E bk 2o
dexamethasones H7Vsr 79 25uM ol dolA A EAAL A
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Fig. 6. Construction of plasmid pIZT/Bcl-2.

pMB1 ori

e Aoz BF o) DNA FE3Ne HFEA st
o} webA] B Ao ARgE sEgEoll= apoptosis7t
Y2 e AR A7t EF sodium butyrate2] H-$%
Fig. 3@t ()X B viet Zo] H7FsT 5mM o dellA
AEGZE AHER oL DNA B34S #2=A] gt

Caspase 71%AIA A2)¢} T ni AE apoptosis A H7}<]
BA AF. Caspase(ICE-like protease)= HAN7IA| 1099F0]
7 gom o]5& AN Ee] PCD(programmed cell death)
of Fosks AoE LA JUrh® o|#dt caspaser= apoptosis
A} A2 F8sk AAE Eho)7] i o9 715
JAAIZ 739 apoptosis7t AAHZ 4 Y}, o caspase 7]
5 AAAE Sl T ni MEL apoplosisE A=A E AXE
T+ JEAE AENGT}. Fig 4904 caspase-3 715 AA (Ac-
DEVD-CHO)E A2& 74-¢ t #71= st Y 36%7}
A AEBZANE FES AoF Vet 714 27t @
€ F Jde 4EL ofF ERIHANA F& T ni AEY
caspase”} L caspase-3 AE|A|el FA| WhEA| v Ao
Rol ¥/F{ M¥oM AR caspase-39= FAMIo] tha 3
£ ol 58 + AUt

71el apoptosis A3JA1S] apoptosis AATe] AA AT, M-
acetylcysteine GBI ZH] apoptosis®l] tEt XA 715 A
Ui 9ol dF HaEoiAw Itk olejgh aptsiAle] T
ni A|ZNX 9] apoptosis A 715 FAFLA 5mM N-
acetylcysteineS 223l A2)eiA] 4L iz} vjw3)] &
AFAE Fig. 5@ G)IA Hepidh. Azl e AEAZT
E°| 5mM N-acetyleysteine S *{2]gt A LA tiz=FRT} Tk
2 B $E0E Ve, of2d A X2 DNA EEAE
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Fig. 7. Western blot analysis of 7 ni cells transformed with pIZT/
Bcl-2 (bcl-2 expression vector). 1, molecular size marker; 2, control
cells; 3, transformed cells
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T s HoJFaL Qirt

BCL-2 2ede] A AQ1 2. Apoptosist o8] FF9

AR ARZo] o8] FHE e anti-apoptotic FAAKQL bel27}
M AGAL ZXI—:_]O ZHPCD regulaton® Zo] ATESIY}. Bel2
o] 2 oy F{F AR Aol AENRT] 2dF
YEh = °§°§% AR, upol i) 7Y, AAnY 17,
hydrodynamic stress?} -2 A}=oll i3l apoptosisE A &HsHA
v AAAE A3 BE vb oS b 9ele ol
bcl- 27t T ni AZAA LR E F ASAE k] #3)
bel2 LR HEHE ‘7‘%3}1 PG} GV\V“‘ 8 7Fs
412 western blotting© % EH131 ). Fig. 7& ]—%’C 26-27
kDa®] BCL-2 ‘%‘ﬂ.‘é“’] 6‘375:_‘4 ShE]o}z]l AlZe] FEEZRE
AsHe AL BT U

ol Ao Qa}oﬂfﬂ FHE T ni AXE apoptosise] = 2 A

ZS ulEoF 9O F anti-apoptotic FIAFE 9FY
o= d¥ske T ni NEFE NSt Aibge] BRdE A=
< WAAAE e S S S AARD bolA F
AR} WHATE Y3l o] F-712] apoptosis A 71E
—LvJ‘*%P-’ olefgt A7 AHES EHZE apoptosis7h A5
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Basic Studies on the Apoptosis Mechanism of Trichoplusia ni Cell Line
Jong Min Lee, Jai Myung Yang', Youn Hyung Lee and In Sik Chung*(Department of Genetic Engineering, Kyung
Hee University, Suwon 449-701, Korea; 'Department of Life Science, Sogang University, Seoul 121-742, Korea)

Abstract : To elucidate the apoptosis mechanism of Trichoplusia ni cell, fundamental studies for apoptosis induction
and suppression were performed. Hygromycin B, a known inducer of apoptosis, started the inhibition of T ni cell
growth at 200 pg/m/ concentration. Furthermore, at 400 pg/m! concentration, DNA fragmentation was detected on
day 2 of incubation. Although both dexamethasone and sodium butyrate inhibited 7. ni cell growth, DNA
fragmentation was not detected by both treatments. Also, when apoptosis induced T. ni cells with 200 pg/ml
hygromycin B were treated with caspase inhibitor (Ac-DEVD-CHO), the apoptotsis was suppressed by 36%. In
addition, N-acetylcysteine, another apoptosis repressor, also inhibited the apoptosis of 7. ni cells. In order to express
the anti-apoptosis gene (bcl-2), T ni cells were transiently transformed with bcl-2 and its expression was confirmed
by western blot analysis. These results showed the potential of developing new insect cell lines with suppressed
apoptosis.
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