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—— Abstract

Background : Recent clinical studies have shown that a high proportion of patients with acute promyelocytic leukemia
(APL) achieves complete remission after treatment with all-trans retinoic acid (ATRA). However, most patients who
receive continuous treatment with ATRA relapse and develop ATRA-resistant leukemia. In this study, the author
investigated the strategies to overcome ATRA resistance of acute promyelocytic leukemia (APL) cells by inducing the
differentiation of dendritic cells (DCs) from human leukemic cell lines for the developtment of adoptive
immunotherapy. Myeloblastin {mbn) was used as one of the indicators of differentiation in this study.

Methods : To study the biochemical and enzymatic charicteristics of the human myeloblastin the enzyme was extracted
from human leukocytes and purified by a combination of Ultrogel AcA 54 and Bio-Rex 70 chromatographies. To
evaluate the mbn protein expression in cells, anti-mbn antibody was prepared by two-step procedure including
ammonium sulfate precipitation and DEAE-cellulose ion exchange chromatography. HL-60 cell differentiation was
induced by the addition of all-trans retinoic acid (ATRA), dimethyl sulfoxide (DMSQ), phorbol 12-myristate 13-acetate

(PMA), cholecalcitriol (VD) to the media for 6 days and the expression of mibn mRNA and mbn protein were
determined by RT-PCR method and ELISA, respectively.

HL-60 cells, K-562 cells, NC-37 and RPMI 7666 cells were cultured in RPMI 1640 supplemented with 10% fetal
calf serum for 7 days, with various agents or ligands such as calcium ionophore (CI), Flt3-ligand (FL) and PMA to
generate dendritic cells from the cell lines. A portion of each cell lines was harvested and the rest of them was cultured
in the new RPMI 1640 supplemented with 10% fetal calf serum, with Flt3-ligand for 7 days more. RNA was extracted
and gene expression from each cell lines was determined by RT-PCR method. The morphology of the cells was
evaluated from cytospin slide preparations with Wright's stain.

Results : 3.8 mg of proteinase-3 was isolated from 67 mg of leukocyte extract. 6 g of anti-mbn polyclonal antibody
was raised. PMA induced a significant inhibition of mbn mRNA expression in HL-60 cells. The cells exposed to ATRA
or DMSO or VD show a little change in the mbn mRNA expression. Thus the terminal differention of HL-60 cells
and K-562 cells by ATRA, DMSO, VD, and hemin was incomplete and a large fraction of the cells was in
undifferentiated or premature states, The promyelocytic leukemic cell line HL.-60 , B lymphoblast cell lines RPMI 7666
and NC-37 could be induced to dendritic cells in vitro. Treatment of HL-60 with PMA resulted in the expression
of myeloid-related DC phenotypes, while treatment of RPMI 7666 with FL. and treatment of NC-37 with PMA and
FL lead to the expression of lymphoid-related DC phenotypes.

Conclusion : In conclusion, myeloid-related DC phenotypes and lymphoid-related DC phenotypes can be generated from
HL-60, NC-37 and RPMI 7666 cell lines, respectively. These DC phenotypes can potentially be used as a cellular
leukemia vaccine in vivo or to generate antileukemic T cells in vitro for adoptive immunotherapy.

Key words : ATRA-resistant leukemia, Adoptive immunotherapy, Dendritic cells(DCs), HL-60 cells, phorbol 12-myristate
13-acetate (PMA)
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ol A all-trans retinoic acid (ATRA)7}
acute promyelocytic leukemia®] $&)E F-=dte= adrt
Qlth= 2438 Ry gk 22yt 19939 Warrell” &
ATRAR A &40l 55 W oiEe] sapEolAlA
acute promyelocytic leukemia?} A&} 05 ATRA
Zghgdol W o g WAty B g}

Mveloblastin (mbn)-& 198933 Bories” S0] H 8+ A)
5 & serine protease2A] ©] F-2 A el W3l antisense
oligoceoxynucleotide & AHE81A] myeloblastin®] T3 L
iAot Axb Abeke] acute promyelocytic leukemia A 3E o)
%) 7190 gk HL-60 A £2] F4jo] A HHA] o] & A E2)
Ysbb s s Radlch Borrow £33 de The”
58 acute promyelocytic leukemia A Z 9] retinoic acid
recepror- @ (RAR- @) 822l AWA intronF-5-o A
ENA?) zuig o] dojitil, )23k DNAS] xjujE ol €]
1A RAR- e ol i st U142 Q] mRNAZF S8 = A €
v}l Miller %, Chomienne’’ 53} Longo” & X318}
T}

Labbaye'" % HL-60  A3Eo|A]  retinoic acid7}
myeloblastin®] WE L A8}, Spector’’ & HL-60
Aol M retinoic acid7} myeloblastin®] =& -& A5}
2o wel myeloblastin®]  7]1& Q1 28-kDa heat shock
protein(hsp28)e] ko] ZURs)A] HL-60 A E 9
granulocyte 29 237} 8oty ®Hagich

oA thekdt Ale)shd = welahE el 3} o)

HoJsHe proteinase-3 (PR-3, EC 34.21.76)% A1 34
“+ol azurophil  granuled) U+ elastase (HLE, EC
34.21.37)9} cathepsin G (Cat G, EC 3.4.21.20)9}+= t&

#] 3¢] 24 serine proteinase©]t}. ©] §.A4 Baggiolinim

o
o

o ol ALow wAHYL Kao' Bl oA A
RN Y Bl 3 proeinase-32 HHEEHOH

Rories” & o] &2 mRNAS HL-60 Al LA £
g o] A7l MEelM KFG obrlmit MES 7RI &

948 myeloblastin®| 23 WA A proteinase-39}
myeloblastmo] ECQ}SL chinalolo] 2 AT}

o}L¥ﬂﬂWﬁ%ﬁﬂﬁﬂ%ﬁﬂ@E%%@ﬂﬂ%
P HEEAM 23 Fed WA AlE Y myeloblastin
wwgel mde usl fskd AP Aol
myeloblastin®} I8 T A 2 i A PR-3E EejalA]
7hedl HEste] 3 PR3 FAE FEska F WA
2A HL-60 Ao ths]A  all-trans-retinoic  acid
(ATRA), dimethylsulfoxide (DMSQO), phorbol 12-myristate
-13-acetate (PMA)Z 3] (comptet remission) & f=38}37
olmf &3} (remission) AL E =435 $138ld myeloblastin

mRNAS} myeloblastin®] ¥&-& 7A} dl9ict

1. A} &5
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Ultrogel AcA 54+ LKBAHUppsaa, Sweden), Bio-Rex

70, mercaptoethanol, acrylamide, Bis-acrylamide,
ammonium persulfatet= BioRadAHFlercules, Calif. USA),
Tris base, sodium acetate, aminophenylmercuric acetate
(APMA), (BSA),

ethylenediaminetetraacetic  acid ethylene

albumine
(EDTA),
glycol-bis (S-amino ethyl ether) NN,N'  N-tetraacetic

bovine serum

acid (EGTA), Brij 35, n-succinyl-ala-ala-ala-p-nitroanilide
(SANA), n-succinyl-ala-ala-pro-phe-p-nitroanilide (SAPNA),
dodecyl  sulfate  (SDS),  phorbol  12-
myristate-13-acetate (PMA), Hemin, all-trans-retinoic acid
(ATRA), (DMSO),
N-acetyl-L-cysteine (NAC), phenylmethansulfonyl fluororide
(PMSF), (DFP) E-64

(trans-epoxysuccinyl-L-leucylamino(4-guanidino)-butane),

sodium

dimethylsulfoxide cholecalciferol,

di-isopropyl  fluorophosphate

sulfate, leupeptin  facetyl-leu-leu-arg-al),

(isovaleryl-val-val-sta-la-sta), 1,10-

ammonium
pepstatin A

phenanthroline, soybean trypsin inhibitor. Elastin-congo
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red, Ficoll, Hypaque, Biotinylated Goat Anti-Rabbit Ig G
w1 Ik Louis, Mo.
USA), complete Freund’ s adjuvant® incomplete Freund
" s adjuvanty DIFCO LabAKDetroit ML, USA), RPMI
1640 media¥ Gibco BRLAKGrand Island, NY, USA), fetal
bovine serum(FBS)-& TraceAH Austrailia),

Reasecarch CenterAHCincinnati,

ExtrAvidin-Peroxidase+ SigmaAHSt.

Trireagent+
Molecular OH. USA),
RNAZol B¥ Tel-testAHFriendswood, Tx. USA), reverse
transcription kit, agarose= PromegaAH Madison WI. USA),
Accupower PCR premix, RT/PCR premix, RT premix, 100
bp ladder DNA size marker= Bioneer (Korea)A} A &2
AMEEFE . 28 BE AR SHS AMESHTh
oligodT, PCR primer+ Bioneer (Korea)Aloll 3442 213
sl¢ith PCR thermocyclert= Perkin-ElmerAHNorwalk CT.
USA)2]l  GeneAmp PCR  System 24003 96005
polyacrylamide gel& 77]99% #%], Polaroid AP 71
HoeferAHGermany) Al%-S agarose gel$ #7195 A3
£ OwWlAHUSA) #|Z&3}F Embi TecAHUSA) Run-One-
System A &< UV transilluminator+= UVPAHUSA) A & &
ALg8d ) ELISA-S multiscaner (Multickan MCC/340)
= Flow LabAKSwitzland) #E& ARSI s}
software 2 e AH|Ql Bio-1D$} Bio-Printy= Vilber
LoumatAH Marne la Vallee Cedex 1 France) &2 AME-
3o FA8  gK(Spectrapor  dialysis membane) &
SpectramedicalAHHouston, Tx. USA) AL % ozut
(PM 10 concentration membrane)2 AmiconAH Beverly,
MA. USA) AZEE AF-3EATE 2 9} tube, pipette, tips,

petridish "‘-Jr 28 Plastic AESL Hod 438455

ARESEA Y, FRe AL 2AIFES 121TCAA
208 FoF 7 q;%ﬂ Baste] ARgsieich
Table 1. A list of differentiation inducers

Inducer Brief description

Tretinoinl ATRA) Drug for differentiation therapy
DMSO Polar-planar compound

PMA Analogs of DAG

A AH204d 13, 2003

2) AlxF

HL-60 M E5FE A L3280 (Korea) S 258 Bt
At Alghe] e g5 Y A L2edolA &

oo WEWgzle] YxH 2 Fxfe] Fojstolx o
Aolapol] g &

st B Bomol(Korea) W} 2
Aol A A & st ok

3) Oligonucleotides

oligonucleotidest=  Ar#Eo A HHE ==
myeloblastin) &) mRNA A €elA] 278 bp2] PCR product
o dFste  primer( AGATCGTGGGCGGGCACGAGY
ATGTCGTTCAGTTTGTICT) S A A skt

oligonucleotide ¥ TE buffer& ARE3l] 100 pmole/ 1L &
The- -20 Cofl Bas)] T 228 woirt 4

=3 =2
GG 12,5 pmole/ «L HA E|Aske] Alg-shdc

proteinase-3

A =0

ML =

2. 4

oo

1) Proteinase-39] ¥z %

(1) Leukocyte extract
A”L 22 Coll A 200g
o Wy
M Nacl® 30 mM CaCl:& 3
50 mM Tris-HCl €< el A=
Kinematica CH-6010, Kriens-Luzern, BrikmannAh) & o] &
st Ho&olA] 15 2 &<t 3 3 g % 30,000g
E£52 60 B AN AAANAM ASde wWES FF

20 o
TTE s

E(leukocyte extract) 2 AFHE-3FS

(2) Ultrogel AcA-54 gel filtration column chromatography
crude extract & Tris-HCl £20(50 mM Tris-HCl, 150
mM NaCl, 3 mM CaCls, 0.1% Brij 35, pH 7.3)8}o| 4] 2.5
x 100 em A o)9) Ultrogel AcA-534 column chromatography

Z Ak ol AgeTE 4CE fAsATh 8
mLe 1§gox s 7+ F8E Elastincongo red,
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n-succinyl-ala-ala-ala-p-nitroanilide
(SANA),n-succinvl-ala-ala-pro-phe-p-nitroanilide
(SAPNA), denatured type 1 collagen (gelatin)3} incubation
A A 2 A degradation® productoll T3 Ed T E
Z: A0 A proteinase-3 activity 7} &= B39k Ropa] 7k
<= F3¢) 50 mM sodium acetate -£H(50 mM sodium
acetate, 2 mM Cacls, 0.1% Brij 35)°)] 1112 3AA|7] &
Tk AAldo] Algskad

{3) Bio-Rex 70 Ion exchange chromatography

Column®} matrix& 4712] 50 mM sodium acetate &
ojo 2 HYPAZ] ok 719 AR E columnol 344171
3% sodium acetate EEE 0.05 MoA 0.7 M7ZEA] linear
gradient®. chromatography & A 88l A] 1 wbe™ 7 mLA
Lo zhzhe]l BB of o) 3t proteinase-3 activityS  #H213)
1 23 dg »ola] PM 10 membrane 0. 8 F2A]7] &

a0 g,

>~

4) SDS-PAGEE ©|-8% &A% 474
A el e wAs HAANAA AAES
SDS-PAGES sample bufferol]l =od A A 71953 & X

Aeks A s

5) 7138 Sl ZHA

Elastin-congo  red, n-succinyl-ala-ala-ala-p-nitroanilide
(SANA), n-succinyl-ala-ala-pro-phe-p-nitroanilide (SAPNA),
denatared type 1 collagen(gelatin)-2- AFg-3lA] A 59}
ircubationAl 7] & 7 A3} Ao tist SR EE &=
Hald 717 Sol4e AAESITE

6) 4 BAHE oA A Y

AR 85210 pgoll HF FE7H22 pMo] HES
di-isopropyl fluorophosphate (DFP)E-, &£ F%7F 10
mg/mLo} H%E soybean trypsin inhibitor 2, 22]37 &
FLF 10 mMo] HE
(PMSE),

cvsteine

= phenylmethansulfony! fluororide
N-acetyl-L-
pepstatin =~ A

leupeptin  (acetyl-leu-leu-arg-al),
(NAQO),
(isoveleryl-val-val-sta-ala-sta), B-64 (trans-epoxysuccinyl-

L-lenoylamino(4-guanidino)-burane) & 2tz ¥ 31 37°C9)

1,10~-phenanthroline,

2
o

stz

A 1 A ZE ¥EEAI) TFS gelatint 21 A]7F B9 37C )
SDS-PAGER 713 2] ¥l A= g8 £33

A wkgAZl &
=4 oA Hkg- AHE-S controld} B wE]A T4 BA

2) Proteinase-3¢]] ™3} polyclonal antibody A§AF

(1) Immunization of rabbits

A719] AAE proteinase-3 10 wgd 7o Fu]9
complete Freund s adjuvant®)] -§3Hemulsification)A) #
A 7HEel B 2 F 7Aoo 4 3] 9y A

4 3] 3E % 1 /§4Y Fo) proteinase-3 10 /g8 7+ Fu
2} incomplete Freund’ s adjuvantol -3-3Hemulsification)
AlAA THES] ERo| —r7V4 Z(booster injection)= 337
F7F8 % (booster injection) ¥ 10 A Fof o]E JIEE
ether2 A wpH A7) of 3 AR 2 3 AsHE 53
A Zbzke] 7hEolA 20~30 mLe] AL AjH st 42
AA 1 AIZE 4TColA sEREg w8 H 4Tl 14
FaJsia 1 AFEAL F Sk 33% ammonium sulfate £
A A o] AAES A F2EHoR 7443ty
A2k2) BBS(Borate buffered saline, pH8.2)E =9 C}&
4Col|A BBSOll FAyste] Hadoll @ 7l $ g 4 d
of Ab&E w7t 20Tl Bpst

>{r

ﬂ“ G

(2) DEAE - cellulose ion exchange columng %3F 3
PR-3 Th7} &A1) £

A71M Lol W FREAS
buffer (pH 8.0)o) BA3F & 5 mL < &bl DEAE-
cellulose ion exchange columnol FY3ted 10 mM
phosphate buffer (pH 8.0)&%E] 300 mM phosphate
buffer (pH 5.4)7FA1e] A& Fx S Add st ol
E 92 280 nmol|M FHEE HUL oAU B
2l¥ 3 PR-3 t7h IAE TS FHTE BolA
ELISA (enzyme linked immunosorbent assay) ol ¢]sl
gl3k T2 100 mM borate buffer (0.5 M NaCl &)l
FAste] WE BaEr

10 mM phosphate

3) ELISA (enzyme linked immunosorbent assay)
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AA A proteinase-3S 10 mM phosphate buffered saline
(tH 7422 05 m100 xLe SEg 34Az =
96-well microtiter platedl] 100 xL®A B3 4 TN 3}F
v Fob whx|3 Az} wellol] proteinase-35 coatingA| 7] §
o 2 9] proeinase-35 53] Hol ¥
2] nonspecific binding site & 5% skim milk 2 blocking 3}
o} o E-2] skim milkE 10 mM phosphate buffered saline
(pH 7422 FH3] A2 F DEAE-cellulose ion
exchange chromatographyellX] G-& Ig G #38-8 7} peak
2 XA 3} 10 mM phosphate buffered saline (pH 7.4)2
2087 ugl00 plol 52 XA 2L 7} wellol
100 pLA ¥ Agor 1 Aj7F B¢ vkeAI7] o
proteinase-39F ASHA] &2 lg GE 10 mM phosphate
buffered saline (pH 7.4)2.2 13| %S & biotinylated
goat anti-rabbit lg G&F A-&ox] | AJ7F Z<F wk2-A|7]
o2 Ig Go} A$shA] 2 biotinylated goat anti-rabbit
Ig GE& 10 mM phosphate buffered saline (pH 7.4)2.3 &
B3] AL & ExirAvidin-Peroxidase S ZF welloll 100 «L
A Q9T Aol 1 A7 FRF ¥EEAIZ] T Biotinylated
Goat Anti-Rabbit Ig GoF ZAgslA] &L ExtrAvidin-
Peroxidase & 10 mM phosphate buffered saline (pH 7.4) 2.
2 =83 A
2014 30 &

Zasic

2 proteinase-3

© 13 Al

£ 3 peroxidase substrate solution2 ¥ 3 A
T

<
AR %405 nmof| M o] T s =

4) YA X9 total RNA £ ¥ £4

(1) Trireagent BD 898 ARE3F A X 2] total RNA
£

AArelz w3y gzle] o
density gradient Wl o2 W Zut Balst T (ol
RNAS} Tz -3 F-2fst7] #]ste] Trireagent BD 84 &
AFESFR T microcentrifuge tubeol] AZ 5 X 10° & 1
mL2] Trireagent BD €48 A 7}3k oh- pipetingsf 4] &
o] #AFAFTE o7je} FANY 02 vk
chloroform& A 7}3+ TS vortex mixer & 15%7F 24
A £ ach mmrmenmfuge tubeoﬂ 27 S
290l 5EZ HA3H T o) AL 15,000 rpmo A 15

7 LARFE oL %%0—‘.‘% kﬂi—ﬁ; microcentrifuge

21 Ficoll-Hypaque

(o] bl

ol
ol

r-lrr AL

e #2094 13, 2005

wbed)) £7)7 43719 0.5 mL9 isopropanolS 78+ o
o Yool 15E7 EAFATH el

organic phaset T 2-g F23t7] Yt 4Co Hash
th. o]Z 47T 15000 rpmol|A] 887+ A Be st RNA
AREL 3|53tk RNA A E-L 75% ethanol 1 mL
2A 3 HojFE v DEPCE A8 /55 92
60Tl A 5E7 A8ty 48] B3k ¥e]¥ ol
RNA¥ spectrophotometer 2 555 &4 3 t}-g -70Coll

B,

interphase 9}

(2) Trireagent BD 8- AHS-3 F7A 2] @ £

Trireagent BD &g ARE3F HFA| X2 total RNA
RN 8 g Felsty P interphase o}
.5 mL.2] isopropanolS Wi A

5,000 rpmoll A 10871 QA
welste il AHES QTE}M . o] AAE 95%
ethanololl =91 0.3 M guanidine hydrochloride -84 2 mL
ol 2087 W F 4T 10,000 rpmell A 5
o & 100% ethanol 2 mL&
2 20{%7& WASE 4T 10,000 rpmoll A 55
Feote AAES 10878 7] T ‘“a)‘i 1%

ol

organic phase (.75 mL%& 1|
2ol 1087 W8k & 4T
HqE

yal

jotad
Mg
A
ol
N
[US]
» ©

H 50Tl s87F dxe
1 F 47 12,000 rpmel| A 1087 ‘ﬂﬁ%&f%}cﬁ 04%: )?3]'
ZlLS- A Z-$ microcentrifuge tubed] 74 A]

(3) RNAzol B &1 AH&-3t fa—?ﬂlezsﬂ total RNA -2

vl yet EM Ero A rotal RNAS &7 st
of RNAzol B 2128 A}8-3}oich rmcrocenmfuge tubeol)
M5 X 10" 2 1 mLe] RNAzol B 848 3718 ohg
pipetingsfA F3] AT of 7)o @A) 01
u 2F2] chloroform2 A 7H8F v vortex mixer® 15% 7}

AY A 3R microcentrifuge tubed] ©7] &3¢
A HE9 ] 5% wrAskg el o] 7S 13,000 rpmed)
A ISEZE RS o AEFdAE ANRE

microcentrifuge tubedl] & Zith o 7)ol % 2ko] Isopropanol
% A7k ohE el 1587 WA &Rk o)F 4T

3,000 rpmel| A 1587 42l dted RNA HHEE 3
-r’s}?iﬁ}. RNA H A 8L 75% ethanol | mLZA] shH A

_20_



HL-60 M 3= A] myeloblastin mRNA 2& o] &gz

lN

o]%& thg DEPCE g W7 60CAA 55

ST TE
7o dXE el 948 B9k BalE wtal RNAE
spectrophotometer & 52 233 thg -70Col] 233

pra=3

(4) 9AAKReverse transcription)

Total RNA 4 gl thsled 4 p1.¢] 5X RT buffer, |
119 oligo(dT) (100 pmoles/ L), 4 «1.2] 10mM dNTP,
0.1 L2] RNase inhibitor (40 units/ L), 1 2L MmLV
reverse transcriptase( 200 units/ ¢ 1) S EF8IL A 3]
20 xL 57 DEPC-DWE Z7Hslsith o] & 42TClA 1
AlZF HESALA cDNAE $HAd8H o, ﬁ]*éﬂ’ﬂ 94CollM
G874 2 g)ske] MmLV reverse transcriptase S & 87d 3}
A7t

(5) Polymerase chain reaction

Polymerase chain reaction (PCR)& tube®l] template S
= RT A% | ul), sense ¥ antisense
, 10mM dNTPsE 1 #L, Tag
polymerase 10X but7erg 2 ¢, 7ag DNA polymerase & |
unit F-5=8ke] wkgele] A B3 7F20 pL HeS B
22 "A7skg ), Accupower PCR premix S AFHEE W=
tubeoll emplate® 0.1 ~ 1 g (5 RT 2348 1 pl),
sense 2 antsense primerZ Z}zF 12,5 pmoles®, 12|31
premix @] WHE- Xulo) wel Xﬁﬂ B 7 20 pl B 50
7L EEE Hy5 S #vtskaivh vhe-e 04Tl A 302
0T 137, 12°CoA 123F 355 9bE a8l
a, ke HE R zht 94Cof A
2TCNA] 257} post-extensionS A ABFATE W0l &
¥ PCR ASE 20 pLol| 6X loading buffer 4 «1L.Z H7}
Sk RS 7 LS Hsbe 1% B 2.5% agarose geloll 7]
G AZTh ArldEol Bt gel 0,5 ngmle] EBr &
ol 2087k A A|AH GAsE k& UV rransilluminator
9ol 4] DNA band# 2¢15}3, F Qo we} Polaroid At
A& ALY Bio-1D} Bio-Print & AME-ste A35
AEsldrh

01 ~ 1 ug(

primerE 2F2E 12,5 pmoles®

587} pre-denaturation

5) AEF wF

(D) AEF 12 iF

St EF oo 2 RE Bk HL-60, NC-37,
RPMI 7666 SEAMEZF qZoA  DMSO

(dimethylsulfoxide) & A A3H7] 3k 15 mL FEo|
10% FBS7F A7bE RPMI 16408 10mL F= ¥ the
NZT Zo MERFA(I-1.5 mL)-Z &2tk 1,000 rpm
(200-400g)ll A 387 AReEA AEHE AAT
% oF 5 mLe) ujR|ol cell pellet° A7 vE
FAA(T-25cmD) o] A ZH-8-B(cell suspension) S %7
t}. 5% CO.9% 95%2] &717F sFHE 37CY w7
oA 25 B 1A wj¥S ok AXETF FES ARE
woll T-75em’ Sk =0l &2t Wil 3-4 ol 3k
A 80%E wA Rk

(2) ATRA, DMSO, PMAe} <¢J3t Proteinase-3
(Myeloblastin)&] ¥8 A8 #&s}7] 93 HL-60 A=
Fo] wi%F

12} v ks HL-60 M) A544-L 0.2% Trypan Blue
dalo 2 A & 10% FBS2} 2 w/Le] NaHCO: 7} d 7k
= RPMI 1640 #jA]o] ATRA, DMSO, PMAS) & %

Z}zb 1 uM, 140 #M, 200 ng/mL%= 5 & 233 =A
P2 X 100 A ES/mL FE] HL-60 A ZE wief
EA3(T-25em) & AHEske]  5%2] CO.9F 95%2]
717b 2 EE 37T mirlel A 2417 44 2F 10A]
16 A17h 19, 29, 39, 4%, 59, 6 & 247wl
T AEE oA 70Tl Hykstduh

’

Y ol o mlm =)

. z¢ o}

1. Proteinase-32| &¢| 2 ZA|

1) Ultrogel AcA 54 chromatographyell <%
proteinase-39] Yz} H-2

Wy 222l digl Urogel AcA 54 size exclusion
chromatography & A] @8] 4-& caromatogram- Fig. 2
oM R upel 2o 8 mLE 1202 e 7F &
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%]&  elastin-congo red, n-succinyl-ala-ala-ala-p-
nitroanilide(SANA),n-succinyl-ala-ala-pro-phe-p-
nitroanilide(SAPNA) ¢} incubationA] A4 A ¥ product
o g FFEE SN AL Z7te] 712 gid &
& BAEE Fg 29 23 o|§ Zzte] B4Vt M2 A%
o2 283} denatured type I collagen (gelatin)S -
A 2498 #F3] fste whg 4HE-S SDS-PAGES)
o)ate] £ A= Fig. 33 2th Fig. 29014 elastin-
congo red2} SANA 18] 32 SAPNA RS-0 tisjx] &4o)
F2 B2 61904 679 Y 2A Yehton, 24
H~20 F33 458 ~53H E B o)A elastin-congo red
o thafArt &S vehli= E47} AATh Fig. 3014
= Autzo RE BYENA 72T gelatin 23 A
& Yehiew 23U ~308 FEMe Bt of 68

9] hemoglobin® & FA &)= band7} RPIL 45 ~
53 8L gelatin &35 EA40] o 2t

100% = -
E
=
S T5% — ;
&
o~
‘5 T A
8 L3
> A
8 so%- g '“f
o { ol
2 £ 3
w 3 15 :
2 = 2
5 25% £ Lo £
[} & &
© $| &
oa & r-u ®
q [
005 & o
0% - L = | LI |

a 1% 20 30 40

Fraction number

50 &0 7T0 80

Fig. 2. Purification of proteinase-3 by Ultrogel AcA 54
chromatography.

The column (2.5 x 100 cm) was equilibrated with 50 mM
Tris-HCI buffer, pH 7.3, containing 0.15 M of NaCl, 5 mM
CaCl2 and 0.1% Brij 35. The sample from leukocyte extract
was applied and 8mL of fractions were collected at a flow
rate of 8 mL/ 5 min. All chromatographic procedures were
performed at 4C. — : protein profile,
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= <94
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<43
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e L <94
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<20.1

Fig. 3. SDS-PAGE of fractions isolated by Ultrogel AcA 54
chromatography. Lanes of the fraction 20-71: 60 pgg of
denatured

type I collagen were incubated with 70 L of aliquots of
sample isolated by Ultrogel AcA 54 chromatography for 17 h
at 25%C.

Reaction products were separated on 10% polyacrylamide gel
(panels A and B), Lane G: denatured type I collagen: lane S,
molecular mass markers were run on a separate tract of the
same gel and are indicated.
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Fig. 4. Purification of proteinase-3 by Bio-Rex 70 ion
exchange chromatography. The column (2.5 x 100 cm) was
equilibrated with 50 mM sodium acetate containing 2 mM
CaCl2 and 0.1% Brij 35.

After sample (the proteinase-3 enzyme partially  purified
by gel chromatography on Ultrogel AcA 54) was applied, the
column was washed with the same buffer until the absorbance
reached base-line.

Elution was performed at pH 7.4 with linear gradient of
sodium acetate from 0.05 M to 0.7 M. 7 mL fractions were
collected at a flow rate of 7 mL/5 min.

Bio-Rex 70 ion exchange chromatographyoll ©]3f 2] g+
proteinase-32] gelatindl] thdt &4 FATE SDS-PAGE
o) ¢]sld =43 A= Fig. 59 2tk Fig 4914 B
Bho} 73o] 8 ~11¥ E-3 oA proteinase-3¢l ]3] WAk
2F 124 kDa3} 112 kDa®] gelatino] 3] =1 o™ o] A&
Fig. 404 SANAU SAPNAC that E4-2 13l elastin-
congo redol] tisfiA vt 248 Yehl = 283 A gt
o] gi~11H HZ& BolrM FFHAZF F FIl= 38
mLo| 3L protein FEE 1.0 mg/mLO2A] 38 mge] &
~E AU
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Fig. 5. Enzyme activity of fractions isolated by Bio-Rex 70
ion exchange chromatography. Lanes of the fraction 0-27: 60
1g of denatured type I collagen were incubated with 70 L
of aliquots of sample isolated by Bio-Rex 70 ion exchange
chromatography for 17 h at 37C. Reaction preducts were
separated on 10% SDS- polyacrylamide gel (panels A and B).
Lane G: denatured type I collagen; lane S, molecular mass
markers were run on a separate tract of the same gel and are
indicated.
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Fig. 6. Analysis of purified enzyme and Inhibition of
proteinase-3 (myeloblastin) by proteinase inhibitors. Lane G:
120 pg of denatured type 1 collagen; lane 1: 200 pg of
proteinase-3: lane 11: 60 pg of purified Elastase; lane 2: 120
1g of denatured type I collagen was incubated with 10 zg of
proteinase-3 for 21 h at 37C; lane 12: 120 g of denatured
type I collagen was incubated with 10 xg of proteinase-3 for
21 h at 37°C; lane 3~10: 120 pg of denatured type I collagen
was incubated with 10 pg of proteinase-3 in the presence of
10 mM phenylmethansulfonyl fluororide (PMSF) (lane 3), 22
#M di-isopropy!l fluorophosphate (DFP) (lane 4), 10 mM
E-64(trans-epoxysuccinyl-L-leucylamino(4-guanidino)-
butane) (lane 5), 10 mg/mL leupeptin(acetyl-leu-leu-arg-al)
(lane 6), 10 mM pepstatin A (isovaleryl-val-val-sta-ala- sta)
(lane 7), 10 mM 1,10-phenanthroline(lane 8), 10 mg/mL
soybean trypsin inhibitor (lane 9), 10 mM N-acetyl-
L-cysteine (NAC) (lane 10), respectively, for 21 h at 377C.
Reaction products were separated on a 10% SDS-
polyacrylamide gel.Lane S: molecular mass markers

2. Proteinase—30i| CHg polyclonal antibody
At
1) Immunization of rabbits

proteinase-3E HFE 3 3 vle]e] 7FE(H|F 3.0~4.5 kg)
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AHEL WY ZEEUSE 7139 50 mLe BBS
(Borate buffered saline, pH8.2) & =91 t}2- 4 Col|A] BBS
o] FA &t HIFAIZ ¥ o2 Aol AMSE 7R -2
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2) DEAE -cellulose ion exchange columnS %3} g
PR-3 7134 ¢ &3

A7101A dojxl WY 22 EUE 10 mM phosphate
buffer (pH 8.0) 2 literol] 43] 4% ¥ 5 mL & # 3t
DEAE-cellulose ion exchange column®l] F¢3}d 10 mM
phosphate buffer (pH 8.0)Z%F 300 mM phosphate
buffer (pH 5.4)7}A] 2] AE Fx FujS Al&s)A Fig 7
7 e ARE Atk o5 Zzke] ¥ sty
ELISA el o3 &R1%t 2} pH gradient7} ¢ §
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Fig. 7. Purification of anti-PR-3 antibody by DEAE-cellulose
ion exchange chromatography.

The column was equilibrated with 10mM phosphate (pH 8.0).
After sample(rabbit immunoglobulins) was applied, the
column was washed with the same buffer until the absorbance
reached base-line.

pH and concentration gradient [10mM phosphate (pH 8.0) to
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0.3 M phosphate (pH 5.4)] was started. 1.2 mL of eluent was
collected in each fractions at flow rate of 1.2 mL/ 5 min.
protein profile, : titer of mmunoglobulin G measured by

ELISA .

6 8 9 11 16 20 25 30 33 S

<94
<67
<43

<30

<20.1

35 41 45 47 49 52 54 55 58 S

<94
<67

<43
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Fig. 8. SDS-PAGE of fractions isolated by DEAE-cellulose ion
exchange chromatography. Lanes 6~58: 100u#L of each
fractions was precipitated by 50% acetone-50% methanol
solution. The precipitate were suspended in sample buffer
and applied on the gel. Lane S: molecular mass markers

3. TAoIn} usly Bxfo| HST0|A
myeloblastin mRNA 21319 ZIAt

ARlst wEy Fzte] w2y WP A myeloblastin
mRNAQ| @& S 7AlSIA Fig. 99 22 A& 2tk
F4 myelocytic leukemia® multiple myeloma® Z1gHE
1S WA A o) A 9k myeloblastin mRNAS] @&l o] 32k
E At

$123

T00bp >

200bp > <278BP

Fig. 9. Agarose gel electrophoresis of the PCR products (278
bp) of myeloblastin cDNA.

Lane S: 50-2,000 bp DNA ladder; lane 1: human normal
leukocyte; lane 2: human acute myelocytic leukemic cell; lane
3: human multiple myeloma cell.
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zbzh H7bE RPMI 1640 ¥R ollA] 2A17F, 4A] 7L, 10A1ZE,
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16A17k0] B wj7pR] & o] oA =HJAA R 22 o] F
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F7elxE 9GS 7XA Aot (Fig 10, 11)
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Fig. 10. Time course of myeloblastin mRNA and its protein
expression in HL-60 cells treated with all-trans retinoic
acid(ATRA) for one day.
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Fig. 11. Time course of myeloblastin mRNA and its protein
expression in HL-60 cells treated with all-trans retinoic

acid(ATRA) for 6 days.
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Fig. 12. Time course of myeloblastin mRNA and its protein
expression in HL-60 cells treated with dimethylsulfoxide
(DMSO) for 6 days.
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Fig. 13. Time course of myeloblastin mRNA and its protein
expression in HL-60 cells treated with phorbol 12-myristate-
13-acetate(PMA) for 6 days.
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