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Mutational Analysis of PUMA Gene in Non-small Cell Lung

Cancers
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Apoptosist= A EAHcell death)2] 5] k7)Ao 2 =32
o A, AELS 8 el Fo3tk %S ghek(l2).
Apoptosis 274 2] o] -2 ApglellA] B34 A3k, Fok, ello]
= & ¢ AE FEAIICH(1,2). B8 Eel v]ste] qF

AlEE dRbg o AR A A=l disl] AEo] & s
A 9= 540l glar, ojd] 542 FHEA, TEA A%
3 AolollE T8 AT FO).

Apoptosis 7] 2= intrinsic pathway$} extrinsic pathway 2 1}
“=th(1). Extrinsic pathway+ Fas, tumor necrosis factor-related
apoptosis-inducing ligand (TRAIL) receptor 7+ tumor ne-
crosis factor familyel] &]&ljA] -2t AL, intrinsic pathway—
AriApe] &4, A4k, A 24, 3_EA] Sl 28l
Al SarEl el ~3). intrinsic pathway+ bel-2 familyel] 2] 8l 4]
F2 24 =, bel-2 family:= =A] apoptosis -F2HA) 2}
apoptosis g4 o 2 L oh(1). o] & bel-2 family 74 U2
A & 733%ts)o] homodimer 2! heterodimer2 4] H-7+8l =4

Purpose: It has become clear that, together with proliferation, deregulation of
apoptosis plays a pivotal role in tumorigenesis, and the somatic mutations of
apoptosis-related genes have been reported in human cancers. PUMA, a pro-
apoptotic member of Bcl-2 family, mediates p53-deependent and -independent
apoptosis. The aim of this study was to explore whether alteration of PUMA
protein expression is a characteristic of human lung cancers. Materials and
Methods: To explore the possibility that the genetic alterations of PUMA might
be involved in the development of human cancers, we analyzed the entire
coding region and all splice sites of human PUMA gene in 100 human non-small
cell lung cancers (NSCLCs) by polymerase chain reaction (PCR)-based
single-strand conformation polymorphism (SSCP). Results: The PCR-SSCP
analysis detected no mutation in the entire coding regions and all splice sites
of human PUMA gene in the 100 NSCLCs. Conclusion: The data presented
here suggested that PUMA gene mutation may not contribute to the patho-
genesis of human NSCLCs. (J Lung Cancer 2006;5(2):92 —95)
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AANE FAR, bel2 family SRS AT v]g
apoptosis®] WhgA =S ZAAsk= F23F Aok,
E5552] bel-2 family T 2 of 2077} el A gl
o]4Fe] bel-2 homology (BH)
domaine| ¢} t}(1). BH domain < BH3 domain<- apoptosisE-
Faksl= ol "2 domaine|c). apoptosis -f-FAl bel-2
family gl Zoll= PUMA, BAD, Hrk, bel-G, Noxa, BIM,
bel-rambo, BAX, BIK, BAX, BID, BMF G| glom, o] 52
B olli= BH3 domaine| ¢}l th-F-2] 71-9- apoptosis ¥
< BH3 domain®] Z#jjel] ¢]&38lcH4~9). PUMAT t}2 BH
domaino] $lo| BH3 domain®t 7}A| 3L 9l whul A o]ch(9).
p53 Khi A 2- apoptosis & e 24 FEFAAJNARE &
f5}+=1, p53ell sl urd o] F1ubx| = apoptosis & Ty
2 9] s}zl PUMAo|tH9). PUMAT mitochondriaol] 4] cy-
tochrome ¢& f3A|7|™ apoptosisE- 4 Z}gkch(9).
Apoptosis 7| Flel] tofsl= HAL] o] o] Mgl FHA el
83 J%5 3vke FAEC] wWol AAEHL Jon,
bel-2 family member gFel A o] o] Ak <1 A] o] 3}A o] F 23}

i, olg Efelle & T



AL Aok FeiA Aeh10~12). AZADA F24
bel-2 family %1 2-9) BAX, BAK, BID, BAD F-A#2] &4
Hol= 7 47 Az AEAE 575 &4 st
THAIEL] AES SUHAR A oF AT Axte] Sl
Aoz FeA gleh12~14). BIDS} BAK= 9IqtellA] =4l
W o] 7} Wk x| ¢l ©. v (13,14), BAX, BAKS} BAD 4 4}2] &
cdwio]= thaketell Al AR k(14 ~16). AEAEA
vkA bel-2 FAALS Soduio) 7}l ofg] Zoko|A] WA s A
A AEAEA A bel2 family 4252 E<ivH ol
7h | ZA| G H| ol A = Lol 7HeA & AR o]l
AAEFE AEAE A F2A bel-2 family -§-4 2} 5 o] A7}
Al vl A EA A el A Fedwolell g d77F YR
PUMA §A4E dlgoz EaluoelE 249
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19991 o] XA o] AA %S W Fghe 1007 €] v
ZAZAAY 2o H=2A4 S 4oz sl =AY 3
A9 bl ZEof 225 5 pm 7R 9 sle] hemato-
xylin & eosin 93 -2 A 2|8} & 2w o] 2l 34 QA7) Eal
o 2 WHO 5ol whe} Efalglon, o] 52 s 4lu|ek
52|, A1}t 430], WA £ 541t Hhq 9] ngf 72 1 28¢]
3L, 36~79A4|12] AFFEE B FFAG S 5943

Hematoxylin & eosin 3% 22 ol|A] u] A4 Al < (micro-

dissection)& o]-&slo] AL ol AFAEE 747wl F

Table 1. Sequences of PCR Primer Sets for PUMA Gene Ampli-
fication

Annealing Size
mers xon Sequence Tm €C) (bp)

2A 1 F 5-CTGGTACTTCCCTGCTGACC-3" 58 172
R 5-AGAGGCCGCAGGACACTG-3"
2B 1 F 5-CTGCCCGCTGCCTACCTCT-3* 66 195
R 5-CTTCCCGGCTCCTATCACCC-3
3 2 F 5-GGCGGAGCAGCACCTGGAG- 56
TCG-¥
R 5-TCCCACCTGCCGTCTACCCC-
ACC-3
4 2 F 5-CTCAGTCCCCTGCTAACTGC-3° 56 187
R 5-CGAGTCCCTGACGTCCAC-3

187
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A8 ¥, proteinase K& #] g]s}o] DNAE o12lc}. PUMA $-
AAE ol Far e 47] exon F o] :=4hE codingsh
exon2-45 538 o 471€] AJHbA| (primer) - A 2891
th(Table 1). A4 59194 (PPIACTP) S F8F 344
2ol FE3FAA A 27 vkAHH (autoradiogram) 0. & S48
EAHMES AES BHE S 9 soleh Feha e
& EGNg 9rColA 1087 WA F 94Tl
302, 53~62°CollA] 4039} 72°CollA] 4024 z}z} 353] wt
shglom 72°Coll Al 57 AAAEeS A gl 3
alLoidnks Aee
phism (SSCP) H-4]-5 9|3l non-denaturing gelel] running %
gel g 7Azslar WHslo], A4 DNAo| A T4E = wild-
type band o] 2]2] band7} veRt 735, 23] o] A vkslod
s}olslal, aberrant bandE AE}A] cyclic sequencing S &
DNA 4714194 & &4sk3A ek SSCP, DNA & 7] 4 % 4] ell
I3E 2 oA =l AAIE] 7|Exo] girl(14,16).
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A AE FelA o 9 AGAES v A EA A
ol Aoz Yol & 9, $59 DNAE ol 8
slo] PUMA fAAE codingsls BEE exonS FE3lo]
SSCPE FA48}qlct. B Sl &% 2H&2 SSCP
ol A & 3w o] A, u| A A E &3 DNAS| 25 5 TF
Aol o] Fe] gles & Al%‘li’r(Flg- 1). SSCP
& PAY AN FYAEQNLS ATES 34279
DNAZ2} 7ol wild-type®] band =4+ LlELRE o, EedHio]el
4] H.o]+ abnormal band+= ¥ & 4= g1l ch(Fig. 1). B3
o5 G7AY B4 A3t Belt gl 44 AAIA
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Fig. 1. Representative SSCP of PUMA gene in the non-small cell
lung cancers. The exon 2 of the PUMA gene were amplified by PCR
using a specific primer set. The PCR products from the represen—
tative cases of non-small cell lung cancers were visualized on
SSCP. SSCP of DNA from the non-small cell lung cancers (T)
shows no aberrant bands as compared to SSCPs from the normal
tissues (N).
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A4S 7FA A 3)9icl(data not shown). o] A& v|AlAE A,
FURAAALS, SSCP % 714 R4 23] hshg]
o), A3 23] BF Axelie.

a =1

B AT 242 AEAY kel Fo38 d8F 3k
PUMA -7 A9] coding regiono| ] AA|EAH ol A 5
ol & 7FA AL A=A, B Fedwlo] v} glrb 17lo] o] &
chld o]l A3 S frisho] kel WA W Zegol] o
&2 F 5 ATAE Lotz & Aol AAEE o]
FAAE2] 100e]] 9] v]&=A| A H Y} Z2F ol 4] PUMA §-7
A7} Euio) 7t A gskeh= e EeslaL, ol & F
S| A v A EA H|qke] AT el o] FAAe] Feiw ol
7} ZAgsiA goglele AL dESE 5 At

o) 417} ¥F13 wholl 81}, apoptosisel] k5] 47
o Eodulolt: Hig fAAe] 714 F28 apoptosis §3
H-3loll AF# o2 vebstel. Death receptord] Fas?] ¢
1 o] = death domainol] %551 7l o] #H]¢} S0l 4], t} £ death
receptor?] TRAIL-receptor 28] EoiH o] oA death domain
of| AZxl Zlo] HQF FollA Bkl Zlo] 21 dlo|rh(17,18).
7} 25}4] 2] 71 9-1= protease subunitel] Eol ¥ o] 7} 7}Al E)
Al vrebdeb(19~22). 2@, bel-2 family 4 24e] Fedw
o], BADX] 2] A|EAHel] 72 Z Q3 H.o]ol BH3 domain
ol] Vel 7] = s} A|wt, BAK, BAX, BID2] 71-%->*] %] BH3 do-
main o] 2] 2] F-2jof|A] WA= 73-9-7F @keh(13~16). o]
+ bel-2 family 7 249] Fodo]= g F-9]ol] 3kE| o] A
UehtA o5 7hsAdol U A AlAIg AL 612k of
of wtehA] AT F9E T3A7IA 9EaL PUMA {41
k2] BE exong AASAIRE Sl o] & wbEElA] 53l
3L, o] = F-918) A glo] n| A EA A PUMA
AA7E Fdnio] 57 o5& HofF+ ZAzto|t. SSCP
H-2 90% o] Aol A Felme] detection rated Ho|m i, A
39l Edulol7h A2 A webA WARA 2hoke 7Hs
Aol et wehA, Adgtate A =t 5 30<lol] s
o] direct DNA sequencingS A 248} A0k, o] Wl o g v
o] & ¥ 5 ¢l vh(data not shown). o] 7 3h= H]
S| 24 Ajbell A PUMA f-3171e] E<dlol7} &3] et
) She S Shle) FRih e, 2 QT ps3 Fokel
Az o] E384 3} 7|H o2 PUMA 17 A2] Edwol &
HREISIARE, PUMAZL v A E4slgtoll ] Eeiio]s)A
HS-e stelalgick. WA, w2 EA Aekel A PUMATH
Zolulo] ol o] wh, 5 g e Wiz ol SJsA

apoptosis 71418] ol 4+& ke s Aol e 277 Re
shek Azhae.

U] A ZA H|QEE of 2 7A] A EAE 2ol sl A8
ol Zlo| A& 4 A Uek(17). o] A7HA] vl A=A EA H|
SrollA ursl Al A AFEAE 714 Q] o] Fas,
TRAIL receptor, caspase-32] E<ivio] Fo|r(17,18,23), &
ATE E3lol PUMA FAA2] Fddio] = vl &Al 24 |
wol AEAE AT Aol FoEA| & 7ol FuE
ik 2 A v]5 PUMA f414e] Eediel &
SFAI= XKookt A, odTte] At g% AlEAE 714
ol g3k vl A A sqke] BN Aol Fog A
Algsteleka A7,

o2 ef o
tu o ALl
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