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Thioredoxin peroxidases®] 3] ¥ 9
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dAYsn s waetna®, oiruetm o) soier Waema?
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AL E o]f3le RE A¥E reactive oxygen
species(ROS: Oy , H:02 OH)YE o8 MHELA
o228y Mg BIEH7] A%t ROSE AA3 7
A% 7148 72 Yrk ROSELS X &F9H
(cell respiration)o|u} 8l HFALAM, redoxcyling <FA)
4 phagocytes®] #A43t Fol o3 A=Y oy
4 x4 4H3}, DNA9 ¥ & (modification) ¥ ¥o]
(mutation) & Z#3td ME &Pl olF F23}HA
Fganh?,

A 29 glutamine synthetasetr thiol-oxidation
system(dithiotreitol, Fe*', oxygen) .22 ¥ &5
£ ROS| 93t E@AsE o2 L& ol
e 25 kDadl @9 ARZRE Feldte thiol-
specific antioxidant(TSA)Z FHatt. &3] TSA
= ascorbate-oxidation systemell4 f#l%= ROS
9] %¢& 9oldd thioredoxin system(NADPH,
thioredoxin reductase, thioredoxin)2Z%E Az}
£ o} peroxide® EZ #HUAI7IE Az A4Y
£ 714 thioredoxin peroxidase(TPx)E tiA] W=
agn®”.

TPxt ER¥T opvel 459 AXAAME ¢A
= =d moused]A] 443t AE#2e o)F Bz giA
HEollA FE5= MSP23” 9} erythroleukemic Al
TollA F2 $¥sE MERS” 2 olde] 4w M
A 228= PAG' chronic myelogenous leu-
kemic cell(K-562)2] natural killer enhancing

o4 19%d 29 17¢
¥ #1996 39 269

M= EY-0 N RY

factor-A, BINKEF-A, B)', T-a}7e4 wds
¥ 372%} acute myelogenous leukemic cell(KG-
1)} Orf-06 Fo| 22 °|tKFig. 1).

EHFAC EA3H= NKEF-A/PAG, NKEF-B/
TPx ¢} MER59] recombinant % %A] thiore-
doxin dependent peroxidase TAEE Rgon?
A H o= A3 ~EH A G 93 FEHE #
Hx L gew oA 9dn Prosperi §<
mRNA ZHlolA PAGZE AX F2A] 2@ 0] F713)
I HE §stol oz} H@e] pade Ao B1 3

I——- M. msculus MERS

I—— B. taurus SP22

H. sapiens
2 conserved Cys

H.sapiens NKEF-A/PAG
M, musculus MSP23
M. musculus TPx

R.norvegicus TPx

H. sapiens NKEF-B/TPx

372

1 conserved Cys

H. sapi ORF-06

Fig. 1. Clustering tree of mammalian thioredoxin
peroxidase family. In mammalian system,
there are four subtypes of TPx which has
two conserved cysteins (NKEF-A/PAG,
NKEF-B/TPx, ME5 and 372) and one sub-
type of TPx which has one conserved cys-
tein(ORF-06).
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Atk 53] FY A@ol slojr ROSS 3its o]
71Ae] B3 AFE ROSY 24 F7te) #4tdl o
718 vt FY A%e]l FAF(cancer promotion)
3 Fok Aol Hol(metastasis)dl g Fri= B
7t ok

olef] ol Wilo] Wi AME o]83te] AXY £
¥ 9 oy A BX NS wostn, @ A4l
oA HL-60 MM HAEX Z4 L EIHA
NKEF-A/PAGe] 2d ¥4¢ w3tz dAg #
o, ¢k ® fuckn olge) A ZA M dEE
R BFsgen T4 AX Hud 0 BAS v
o gE3ch

oAt S

1. 83 gty

gl AA #BAHelA NKEF-A/PAG, NKEF-B/
TPx % MER59 N-terminus % C-terminus
peptides®l] th¥ dME THEN 29 NKEF-A/PAG,
NKEF-B/TPx ¥ MER59 #A® recombinant
g9l(Fig. 2)ol dig AE VEAG ol FANF
NKEF-A/PAG % NKEF-B/TPx¥ AAl®E oo
gk polyclonal 347} MER5:= C-terminus pe-
ptides(SPTASKEYFEKVHO)o| W%t &7} alka-

Non-reducing SDS-PAGE
(- B-mercaptosthanol)

kDa
140

46%
478

333
28.6

AT

|

20.7

ABM

line phosphatase #ido.2 ztzre] AAE ¥ 10
ngs &4t ARSI M2 A g HolR
ool B AgelA olE FAE o] g3t

2. MEZEJ % Mitochondria #2] ¥ 2} X3|Q|
e

F 9 & Heod A7 025 M sucrose £
o gol AAFe ZA 4o 7 lgmE 9mi9) A7
025 M sucrose §do] Y&F vz B 34
Heo] ol8) 600914 1000rpmo 2 3 Aste ¥4 #
Fo2 ANYEEE B 3o 22 P45 10
ml®] 0.34 M sucrose &9 43l 10mie] E44&
HEF 2000rpmeE 10 B3P 94 Basig 43y
& At 9200rpm o2 10 ¥k 94 2l 43
HollA AEAE HEF g FAETS oA 025
M sucrose &% Yol F#¥ 20,000rpmoE 9
A FEstd FAEE L olnAE 3-4 A A
85l 3 HE mitochondria® ¥a|git} o]&5 &n
% mitochondria® Y3 %<] 20 mM Hepes ¢&
(pH 70091 ¥ &5 Hste 44 ey 4
Z94& #Hsped AEFAF 4 Bicinchoninic(BCA)
Sl G kg ojgsld o FEE EHct &
Fel o, 7 o, A%, vF d BAG HEo AAE
phosphate-buffered saline (PBS)& 3-49¥ A% A

Reducing SDS-PAGE
(+ B-mercaptosthanol)

ABM

Fig. 2. SDS-PAGE analysis of purified recombinant thioredoxin
peroxidases(A : NKEF-A/PAG, B:NKEF-B/TPx and M:

MER5).
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© W) <€) W) Cc ™
NKEF-A NKEF-B MERS5
/PAG /TPx

Fig. 3. Intracellular distribution of mammalian thio-
redoxin peroxidases. The cytosolic and
mitochondrial protein were purified from rat
liver and Immunoblot analysis of 40ug
cytosolic and mitochondrial protein. The
NKEF-A/PAG and NKEF-B/TPx was cy-
tosolic protein like Cu, Zn-SOD and The
MERS5 was mainly mitochondrial protein like
Mn~-SODL C: cytosolic protein and M : mito-
chondrial protein).

AY HAgeke] 2mM phenylmethylsulfony] fluride,
aprotinin(5 xg/mD# leupeptin(l £g/mD)-& &7%
20mM Hepes 9%(pH 7002 #F3I&F 20000
pmeE 3083 944 B dedg Hid
BCA ©uilA Al o] &3l oY 358 A3
=

3. HL-60 MXe2| 34 ¥ #2 f<T

150-mm petri dishol 10% fetal bovine serum
€ /% RPMI 1640 #iA]o] HL-60 A ¥g wjg3}
o] 2EBY AEFL BT 43 YA AEE 1x107
ALE fetal bovine serum? #HH3A %2 MEM
wizlell 29 B¢ wigEe FrEgion] YA o}
AelE F4] MEE 10% fetal bovine serum$ §
3 MEM uiA|oll 3¢ sjgste] #r3igion ¥y
7)o} BE¥E ¥3} MEE 1.3% Me2SO1(dimethyl
sulfoxide, DMSO)¢} 10% fetal bovine serum-¥
4§ MEM uix|e] 3Y uigstd duar
HL-60¢] ¥3l= #Heddoz AL g
dojd MEE ZAE PBSE 3-4a13 AAF dAF
2] 20mM Hepes ¢34 (pH 7.00 $o] &5 A
glalel A4 BEF 439g BCA DUAFNGE
olg3te v F= g Ak

4. & =Y I =3 AR

AAE wek3a), H @) 2 FE@ahA
Setdog AL Aol Q= FHo FY 24 =23

I} e #@xel F4 AL HIY FA liquid
nitrogen tankell ¥Weo] ¥kl -70TC WYFiLe]l B

#F 4 AW AAE PBSE 3¥ AR AFE Hg
%2 2mM phenylmethylsulfonyl fluride, apro-
tinin(5 #g/mD#} leupeptin(l gg/mD-E &3 20
mM Hepes @2d(pH 7.002 FASTFE 20000
rpm o2 3083 YHEA F39E H3e BCA
S FA L olfEt gy F2E HAHEYCt

5. ME b W e =

HTB-56(Anaplastic carcinoma), HTB-58(Squa-
mous carcinoma), HTB-119(Small cell carcinoma)
3 HTB-174(Papillary adenocarcinoma)® ¢t
A¥5FE American Type Culture Collection
(Rockville, MD)2.2%€ T8ttt HTB-56 <
HTB-58 ME3i= 10% fetal bovine serum, non-
essential amino acids, ImM sodium pyruvate %
Earle’'s BSSE ##% MEM ®jxlo uigsialon
HTB-119 ¥ HTB-174 M¥}¥ 10% fetal bovine
serum& ¥8¢ RPMI 1640 wiAo] wjoksiict. uf
B2 37CelA 5% CO.9 deje] &27|o wj¥std
o FET 4o HAXE uYF 44 st A=
AMEE deF AL PBS o2 3-4 s AAF
AR F9] 20mM Hepes #3(pH 7.0) ¥l &
o At 44 EeF 4549& BCA SHAFA
oFg olgdle WY T & A3

6. Immunoblot B4

2719k o] #u|® crude extract 40ugd AHA
B 99 20ng? A 12% SDS-polyacrylamide
gelol A7l 4% AHWF nitrocellulose membranedi]
o] FAlA 2% BSAZ 15 ¥ AL AGF NKEF-
A/PAG(1:2000), NKEF-B/TPx(1:2000) ¥ MERS5
(1:5000) T FAE UM Asted 3 Aol
TTBS $94o2 H3$E immunoreactive band&
alkaline phosphatase conjugated goat anti-rabbit
IgG(Kirkegaard and Perry Laboratories, Inc,
Gaithersburg, MD) ¥ & o] &3} @a3gl).
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Fig. 4. Distribution of NKEF-A/PAG, NKEF-B/
TPx and MERS5 in various tissues. Immu-
noblot analysis of 40 g crude extract of rat
brain(land 1), liver(lane 2), lung(lane 3),
kidney(lane 4), spleen(lane 5) and adrenal
gland(lane 6). The NKEF-A/PAG, NKEF-
B/TPx and MERS were evenly distributed
and adrenal gland had relatively strong band
of MERS.

o= —

Fig. 5. Immunoblot analysis of NKEF-A/PAG in
HL-60 cells after cell proliferation and dif-
ferentiation. Normal growth cell(lane 1),
growth aorrest(lane 2) was performed by
feeding cells with serum free RPMI 1640
medium cell proliferation(lane 3) was per-
formed by feeding cells with MEM sup-
plemented with 10% fetal bovine serum cell
differentiation(lane 4) was performed by
feeding cells with MEM supplemented with
10% fetal bovine serum and 1.3% DMSO
and 20 ng of recombinant NKEF-A/PAG
protein(lane 5). The expression of NKEF-
A/PAG in HL-60 cell was increased after
cell proliferation and decreased after cell
differentiation.

i o

1. NKEF-A/PAG, NKEF-B/TPx 8 MER5
o MEH 3 o3 =X BE

+4 NKEF-A/PAG, NKEF-B/TPx % MER5
o] AlZu EXE #AsUIAso HFAY S HE3}
o A EF3} mitochondriag Yo immunoblot& Al
g% Ax} NKEF-A/PAG & NKEF-B/TPx+ Cu,
Zn-SOD$t o] MERo FA3lglesy MER5SS
Mn-SODs} Ze] 2 mitochondriad] A3y
NEZx= 44T & ESAstAchFig. 3). NKEF-

o e > ww — @ NKEF-A/PAG

[ == = — == = NKEF-B/TPx

(N) (L) (N) (8) (N) (B)

Fig. 6. Immunoblot analysis of NKEF-A/PAG,
NKEF-B/TPx and MERS5 in human cancers.
Immunoblot was performed with 40 gg of
crude extract of lung(L), stomach(S) and
breast(B) cancer tissue and paired normal
tissue(N). The expression of NKEF-A/PAG
was increased in lung and breast cancer
tissues compaired to paired normal tissues
but was not changed in stomach cancer
tissues.

A/PAG, NKEF-B/TPx % MER59 o8 =3
BFEE 379 48 ArizRE d& dig im-
munoblot® Al 88t =F vt NKEF-A/PAG,
NKEF-B/TPx % MER59] immunoreactive band
9] intensityoll thh AolE UAAT RE =AM
1% EAsIYer &3 Aol MERS7E ®el &)
A tH(Fig. 4).

2. HL-60 MIXxe| S4|1} @20 8 NKEF-
A/PAGY W89 ¥

Prosperi %°| B3 mRNA 2} HL-60
Aol FA3 E2le] ©tE PAGY ¥d dTE ¥
AEAME NKEF-A/PAGS] 3ME o] g3le] &y
UM A A A 3] g8 AE FA4
Z7k8l e DMSOX A2 M 8314 dHeldhs 3
2e} #7 NKEF-A/PAGS] H¥o] 7AAd S HFig. 5).

3. NKEF-A/PAG, NKEF-B/TPx ¥ MER5S
9 o3 EA0IAM W pigt

NKEF-A/PAG, NKEF-B/TPx % MER59] &
g FYolA 2de] ¥MIAE Boids AY, AY %
g A9 2% A AY 23IAE Pgo
immunoblot-& A3ste} WHe] Wsg JAE A
o 2 fugeA 2 @Atel xR udld
NKEF-A/PAGS W#ol &7 siyxn $3gelre
WwHo] Wyl gl NKEF-B/TPx 2 MER5E
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NKEF-A/PAG

NKEF-B/TPx

L=
T LR

Fig. 7. Expression of NKEF-A/PAG, NKEF-B/TPx
and MER5 in lung cancer cell lines.
Immunoblot analysis of 40u#g crude extract
of lung cancer cell lines such as anaplastic
carcinoma(lane 1), squamous carcinoma(line
2), small cell carcinoma(lane 3) and adeno-
carcinoma(lane 4). There was no obvious
difference of expression according to cancer
cell types.

e, g 2 furkdlAl 2o i
(Fig. 7).

4. Het MEF0IM NKEF-A/PAG, NKEF-
B/TPx % MER59| &9l Hj

o2 Ht AEFE ANGTF S8E A im-
munoblot& Al AR BE M X NKEF-
A/PAG, NKEF-B/TPx % MER57} &Ai5te] ¢
AZ Hejo] e wye] F3Y Aol gUArHFig. 6).

i &

Reactive oxygen species(ROS)¥E AXe] tjrlz
AoA BAsE A4 E ER Y FHAA £9
A @4 23 48t F Aot shie) HAAE B
o} superoxide anion(Oy )2 #AstL 2 ¥z}
superoxide anion®} superoxide dismutase®] &
o o8] H:0:8 A <l"A ¥AdE 2 39
H:02& catalased &# dismutation ¥ gluta-
thione® & EFE RE HAE B& peroxidase
d o3 H202 ¢d FHEHAYG AN SAg=
nM  H3¢ Fe¥'3 waA wgaeo  hydroxyl
radical(OH)-2 ¥4 ¥cHFenton reaction). 12]o]
T Ao &8l glutathione &2 cyteine F
3 ZL thiol IHFYEEL FUYAAANA  thiyl

radical(RS’), disulfide radical anions(RSSR®),
peroxysulfeny]l radicalstRSOO" )3 sulphinyl radi-
cal (RSO') £9] reactive sulfur radical® 343} ?,

Axe olgA AP reactive oxygen species
9} reactive sulfur radical B¢ i@ wo] 7|de=
glutathione, thioredoxin ¥ gutaredoxin %9 ¥A}
o] A2 dgg 7HAn Un Cu, Zn-SOD,
Mn-S0D, catalase, glutathione peroxidase, cyto-
chrome C peroxidase, NADPH peroxidase %
non-specific peroxidase ¢ 34tsl @wg 71z
3 glen 29d% Ascorbic acid ¥ Vitamine E
5 HjBoly st 8L X At

Chae %'”& &% thioredoxin peroxidase®
opulieat MEe] FHAMIE Hole NKEF-A/PAG,
NKEF-B/TPx % MER5¢] §AAE E. coli sys-
temol] FEF A @ HA] thioredoxin depen-
dent peroxidase B4 EE 7IAY catalase®] H:0:
o e Km=z 25mMell w8 o]&9] H.0.4 g
KmA&= 10p¢M o1&t |12 thioredoxinol th#t
Km* 9A] 10uM ©]8l2 NKEF-A/PAG, NKEF-B/
TPx % MERS5 %<& thioredoxin2 2 #E o}F #i}
Hog Mg ol catalased] w3 vl H:0.9
W] &3 AoFE Hasgich

¥ @7 ARE =W NKEF-A/PAG %
NKEF-B/TPx¥ Cu, Zn-SOD$} Zo] AXAd
MER5% Mn-SOD$} o] mitochondriad] F& &
Astn Ag] = DT BIIFYCE utebd EHF
9] TPxE SOD¢ & oz o8 =39 NX
W BA 4v|ded @ASE H0.& AAsty]) $3ty
24 wet v FF 9UE I e ALeE A
ZtE]a FAle] MERS7 ®o] EA3le &7& &
T AERY A8E ALt B4 glan ofd gl
A7) Fo Ha ¥le® Agdch

ROSEF H:0:& B3] AXUz ¢ e 3]
o] transition metal ions¥ g8} OH' & 343}
o W& £X3 DNASH 983l9 DNA strande] A
ot DNA base? ®¥3 2 DNAS @99l cross
linkage $& X35 DNA &48€ Fd30(OH
mediated damage) X|Fe] 4bsiel dwle] £gA43)
& 28l AEEG 71de FasA A8 d4F
A BPoMRE odeirpA] F4 Age HAr A 2}
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g3t Aoz deiA AR’ %3 DNA9 &4
2 &4E DNAS B Aol 2 A&3 43 2E
#d 2o 2]8 NF-B$ Z& transcription factor)
2% D c-fos, c~jun R c-myc L protoonco-
gene?] HE fEFol FY A shA|(cancer
initiation)oll F® jHeR d#A Uew R
w2t DNA base 439 Fag AEZ o8zl
8-hydroxy-2-deoxyguanosine(8-OH-dG)el A7,
H L gl dE gEt & Ao HDIY
E}'M),

1984 Oberley 570l %% AXA Cu, Zn-
SOD ¥ Mn-SOD #4x A3t 24L& w3y
ROS¢e] 24 F7let g3} wol 71de] ot 9%
A& Z2(cancer promotion)o] #o Frin B3}
dom A catalase genesl wdo| ZAzlm
Zok AFo)A glutathione peroxidases} gluta-
thione reductase®] $AET ¥ Fd& ol
Aoz A Y7 FF AN ASHY
A3l 2EH 27 3 2329 A(invasion) ¥ €434
Aol(metastasis)®] hte] 7Hez geidglen?
E3] 294 AP AL A3t 2EH 27 §UdA
WAe] shtel rideg dejd YA HAE At
= #odste wwor d#z adult T-cell
derived factor(ADF), glutathione-S-transferase
(GST-p) 2 glutathione $¢ FE& 3 '
B0 =3 MetelA HutEEE Aoz A AP

ol RuE m¥W ¥ 47 FU¥ FAPAlA
NKEF-A/PAGSY 4 ZF7l 4£7AL AEE3or
NKEF-A/PAGo| 33}l 71s9d o d8g A
Zae glon £3] o] el Ho0po e KmAE
10 #M ol3lE A3Es EAdo] ol& 73 AAM
t}.

1993 Prosperi 5'V¢ mRNA #4els PAGS]
a3o] P HFo] HA & HBL-100 AEejA
A Aol Qg MR F2A FU1E ras 83 A
¥ HBL-100 AxeAe 9£ 7t st HL-60
A2 DMSO Hzlel| 2g MIE 311 Hejsry
Haiel nygddge] A GEI §A PAGY ¢
o] Zaxgodn Rudgc B A+ A3} HL-60
MEZoA ¢ 29dolA] NKEF-A/PAGS wo]
AE FHo oa) Zrlstn AX 3ol s 2Ho)

22 dgoh ®wohdzk 19949 Biguet FV&
NKEF-A/PAGel HAE AT thioredoxin®]
protein kinase C(PKC) 841318 E3] MAX F2d
gt Aoz puslgon 19949 Gasdaska 5
2 HY F2 oA thioredoxin®] mRNA wde]
748 Basyc meEly B 47 49 A 2 e
z3olA NKEF-A/PAGSY %Fag @8 ZFvhe
NKEF-A/PAG7} @522 Z& thioredoxin® &
A Aoz AE F2 9 B3l g FY¢g
A7 ZzZ(cancer promotion)d] B3l AR
1=

& Aol B3l el w& NKEF-A/PAGY
WEE @A) A48 AY AXYo] wE TE g
£ #A% A1 NKEF-A/PAGS 4#Ed 5% 2}
oj7} gl et olo] g AAZL 77 adsie
2 Almd

SF Az HAE BR A5 R & 47
A HoAFE zAe] Bolidg dolry] 8 o8 o
& AVle F% AP i d7e Aol gAEQ
ARet va A7t e Alggd

2 o

] H: 32 AR EX3H 71E9 st @y
3 2R JlA g opu)ieal Hde] AH OE 2L
#aksl gule) thioredoxin peroxidase(TPx)7t ®H
1 HAen o] wuln olmhedl Ao fAYE B
ol X HFell EA8= NKEF-A/PAG, NKEF-
B/TPx % MERS5 %9 Agleta g7eo] Busc)
E3] PAGE Hid] o3d HZ 4 3 §3ld &
ofsts Aog ddia ¢9len thioredoxin peroxi-
daseo| HzE AF3=  thioredoxing protein
kinase C-& 8413} 8lo] A FAo) il Ao
2 deid ot ®otelyg}l =& reactive oxygen
species$} antioxidant®] F3o] ¥ AA e &zl
ZAgate Aeg A ok

olofl olg el tigt BAAHE ol §ated HEWY
o8] zAe £¥, HL-60 HXE ol&3oq AX F
4 9 B3A NKEF-A/PAGY 23 & 4¥Ry o
ei7k2 F94 ABolM NKEF-A/PAG, NKEF-
B/TPx ¥ MER59] 4¥& #asinx g
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# B : NKEF-A/PAG, NKEF-B/TPx& whi]
%t polyclonal antibody® MER52 C-terminus
of ¥ peptide antibody& )83ttt Alxas
mitochondriag& # ¢ e2RE Edte] crude
extract& Aok & FHe ¥, 7, W, AF, 6P &
A, A, A 2 $ue 23S 2L #3xpy AY
ZA& 3o 489 crude extract® AUTh o
% crude extract® immunoblot ¥yeg WUHEEL
v gttt

o

1) NKEF-A/PAG % NKEF-B/TPx& Cu,
Zn-SOD$S} o] HMEAZ A3 MER5SE
Mn-SODs$} o] F& mitochondriaol #X3&%e
o NKEF-A/PAG, NKEF-B/TPx % MER57} &
8 zHo] 1F REsgon] RAoj= MERS B
o} EAEA)

2) HL-60 A¥d* NKEF-A/PAGY w¢de ¥
A AFe A AX FAA] F7FtE DMSO X X4
o3 AT B3] A

3) NKEF-A/PAG 282 # € 8¢ g2
Bzre] AFzA ol vlwdd g@el F7t sy ¢
ol wHd Wt glles NKEF-B/TPx
% MER5 2@ =il A9k ¥ Sudels 2d
Walst FEkr gtk

4) Mg A=E  ¥ed w& NKEF-A/PAG,
NKEF-B/TPx % MER5 #ddle F3ig Fols}t
7= 8

4 ® : NKEF-A/PAG, NKEF-B/TPx ¥ MER5S
= A¥3 9 mitochondriadll &3} oJe] FFej
35 ¥yl B3] NKEF-A/PAGE AME9 4
2 Bslo] #odsin] g € fridelA gEol It
slen MY ME Hejd w2 WY@ Aoy Rol
2 gkstet

= Abstract =

Distribution of Thioredoxin Peroxidases
and Expression of Thioredoxin
Peroxidases in Various
Human Cancers

Hyung Jung Kim, M.D.!, Sung Chul Hwang, M.D.2
Dong Young Noh, M.D.>, Sung Kyu Kim, M.D.!
Won Young Lee, M.D.!, Ho Zoon Chae, Ph.D.*

and Sue Goo Rhee, Ph.D.*

Department of Internal Medicine, Yonsei University,
College of Medicine', Department of Internal
Medicine, Ajou University, College of Medicine’
Department of Surgery, Seoul National University,
College of Medicine®, Lab. of Cell Signalling,
NHLBI, NIH*, Bethesda, MD, USA

Objectives : Thioredoxin peroxidase(TPx), which
does not exhibit similar activity and amino acid
sequence homology to conventional antioxidant enzy-
mes has been purified from S cerevisiae and bovine
brain. Natural killer enhancing factor-A(NKEF-A)/
proliferation associated gene(PAG), natural Killer
enhancing factor-B(NKEF-B)/TPx and MERS which
has sequence homology to yeast TPx has been
recently characterized biochemicaily.

Prosperi has reported that the level of PAG in
HL-60 cells was increased after serum stimulation
and decreased after differentiation induced by DMSO
treatment. It is well known that thioredoxin, the
electron donor to thioredoxin peroxidase, also im-
plicated in cell proliferation via protein kinase C
pathway. Disturbed balance of reactive oxygen spe-
cies and antioxidant in tumor tissue could enhance
the cancer promotion

This study was designed to investigate the distri-
bution of NKEF-A/PAG, NKEF-B/TPx and MER5
in various tissues, and the expression of NKEF-
A/PAG, NKEF-B/TPx and MERS5 in human cancers.

Methods : We used antibodies against the puri-
fied recombinant protein of NKEF-A/PAG and
NKEF-B/TPx and C-terminus amino acids(SP-
TASKEYFEKVHO) of MER5S, We separated cytosole
and mitochondria from rat liver and prepared crude
extract from these. We prepared crude extract of
various tissues from rat and cancer tissue from
lung, stomach and breast and paired normal tissue.
Immunoblot analysis of these crude extracts was
performed.
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Results :

1) NKEF-A/PAG and NKEF-B/TPx existed in
cytosolic fraction as Cu, Zn-SOD and MER5 mainly
exist mainly in mitochondrial fraction as Mn-SOD.
Although the level of NKEF-A/PAG, NKEF-B/TPx
and MER5 was different, all tissues exhibited
NKEF-A/PAG, NKEF-B/TPx and MER5 immu-
noreactive bands. The adrenal gland had relatively
strong band of MERS.

2) The expression of NKEF-A/PAG in HL-60
cell was increased after serum stimulation and
decreased after cell differentiation induced by DMSO
treatment.

3) The expression of NKEF-A/PAG was increa-
sed in lung and breast cancer tissues compaired to
paired normal tissues but was not changed in
stomach cancer tissues and the expression of
NKEF-B/TPx and MER5 was not changed in lung,
stomach and breast cancer tissues compaired to
paired normal tissues.

4) The level of NKEF-A/PAG, NKEF-B/TPx and
MERS5 was not different among various lung cancer
cell lines.

Conclusion : The NKEF-A/PAG, NKRF-B/TPx
and MER5 are present in the cytosol and mito-
chondria of various tissues. The NKEF-A/PAG, in
particular, is associated with cell proliferation and
differentiation and overexpressed in lung and breast
cancer.

Key Words : Thioredoxin peroxidase, Antioxidant,
Cancer
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