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Expression of Fas and Bcl2 Antigen in Acute Myelogenous Leukemia
: Clinical Significance as a Prognostic Determinant

Seok Lee, M.D., Yoo Hong Min, M.D., So Young Chong, M.D.
Seong Cheol Kim, M.D., Nae Choon Yoo, M.D., Jung Woon Lee, M.D.*
Oh Hun Kwon. M.D.*. Jee Sock Hahn, M.D. and Yun Woong Ko, M.D.

Departments of Internal Medicine and Clinical F'.-:lJ‘..Fu:niu:lngj.l*r
Yonsei University College of Medicine, Seoul, Korea

Background : Fas antigen is a cell surface protein belonging to the tumor necrosis factor/
nerve growth factor receptor superfamily. Activation of Fas by its ligand results in
transduction of a signal for apoptosis. Leukemic cells often die by apoptosis in response to
chemotherapy. Here, we studied both Fas antigen expression on leukemic cells and its
clinical significance in newly diagnosed acute myelogenous leukemia(AML). To evaluate the
relative clinical significance of Fas and bcl-2 expression, we also investigated the expression
of Fas and bcl-2 antigen on CD34-positive AML cells,

Methods : We have analyzed the correlation of Fas and bcl-2 expression with the
clinicopathological parameters and therapeutic outcomes to the various chemotherapy m 37
patients with AML retrospectively. Expression of Fas and bel-2 antigen on the leukemic
blasts was analyzed by flow cytometry direct immunofluorescence method.

Results : The number of Fas-positive cells in each sample was heterogeneous(range, 1.1%
to 74.4%). Greater than 50% of the cells showed bcl-2 staining in every samples, and the
percentage of cells coexpression bel-2 and CD34 antigen was heterogeneous(range, 4.6% 10
96.9%). There was no correlation between Fas and bel-2 expression in individual AML cells
nor CD34-positive AML cells. Fas expression had substantial effect on the remission rate:
84.2% in Fas-positive versus 44.4% in Fas-negative AML. Fas expression remained an
independently significant predictor for response to remission induction chemotherapy.
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Conclusion : Although the mechanism by which induction chemotherapy can result in

better therapeutic outcome in Fas-positive AML is to be addressed, we may suggest that

the quantification of Fas expression can be predictive of treatment outcome in AML.

Further studies for evaluation of the biologic and clinical characteristics of Fas antigen and

the mechanism of apoptosis in AML are warrented.
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Programmed cell death = apoptosisi= em-
bryogenesis, metamorphosis, endocrine-dependent
tissue atrophy, normal tissue turnover, thymic
selection § WH=AdbE, vleld s AHE A =
ckE]tH{tumor regression) gof] Pl a3k 4
Tz 7Aoo', 4 F =AM z8E
2] homeostasis5& FAF=d Slel4E a8 4
EAelers ez deiAn QP HAlA
apoptosis2] = W ZHe]| Tedul 7)Fe] ol
Ax b 2eidl uh ek, AT RAYENA
#HollA apoptosisel] igt <3 1wl 1 o] &%} 3}
el s g

Apoptosis®} Iheisl ojokdl FaRl 4E T 2T
of] cloning¥ Fas 22 APO-1(Fas/APO-1) 13
mmor necrosis factor —"F'**—E,—ﬂf{TNFR}}'nETH‘E gm;l;rth
factor 8#|(NGFR) superfamilyel] <rali= MEE
Wa o Fas @lel] ofet ligand 2}=A) ALY
ol| apoptotic signal-3 He§ho 24 A)E2 apopto-
sisE HEW 4 gloe] whAmA HEALH
o Felol A = vl ohg Zek S 2
i} Fas o] Z¥ =2l s anti-Fas S48
Al(monoclonal antibody) F ligande] 2]} apopto-
sis E o W 1 AE@FAE AT whel
cheketz] el ' Fas-positive A|E7HS] o
#1gt apoptosis Zo]7} EhE Yo FE Fas
~8a2] downstream signalling®] ##} Fas &3
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w2 o] Fiel] oS ZHR} 2EY HS
o3 FE=ZE S$ATHT, w3 ofe] Fie) §
&hal|, ransforming growth factor-p1{TGF-p1), 9=
7], &k, wild-type p53 transfection 5ol 2]¥MH=
Hije} Aatgle] REE e Hez & ot
W g Ee] Fah5A e Wy FEMES
TR es vl gl apoptosis 7)1l 7]0dk
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ptosis =7l disl]A= ofF Hds] €34 =t

ow], 53] wigy $hatellA 2] Fas & bel-2 §3
zihe] wi¥e]| Zhe 14 28] 9 F FH=ke] 4
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T4 F5A ey lol 4] Fas 9 Bel-2 8hgle] i

3729 3AS diabez slglch §4 T4 vy
2] Zeh2 French-American-British(FAB) Z]zell
oo LRelE, Bholtid 2EF U DA B4
244 AY o 224 YAl HuHAY
of| = A #]ukel ek

2. Az ¥ MRS "It

HellgEadesys EFIE TAD wHEa
(6-thioguanine H]Dmg.l'mz,l"ﬂ, 1-7%4; cytosine

arabinoside lﬂﬂmgjmlf‘ﬂ, 1 ~7%:  daunorubicin
45mg/m’(d, 1~3%)e] Ajel=|gel. Tl shha
o] 2%l 7A-fell4 = TAD H-324i(6-thiogua-
nine I{Ehngfmzfﬁ;l, 1-5%: cytosine arabinoside
lﬂﬂmgfmzf"ﬂ, 1 ~52); daunorubicin 45mg/m’ /%, 1
~24¢ly E£2 MEC 48 2*(mitoxantrone 10mg/
me, 1-2%: etoposide IDﬂmgfml,."l,:!, 132l
cytosine arabinoside ng'mzfﬂé, 1 ~d9d)o] AlEE|9]
o} shAe dehey AlRtdzRE 212844
FrAAE Alslsle] FetAlEE Tl ¥4
Fo] 5% vlgke|mA] Azl =875E vehd
= AsE Aoduigc. dhlgedis =274
Head wiw(resistant leukemia) &5 FAEelgls
dl, =74k Hallfeed] AlAL 2 3
ay Ay zrFos U AL F+E A
olslglen, o 22 Zfoe &34 ¥
gokalglcl 2] Eell w2 PEZINE A ERH
At H2 HFE FEA7A|g] Jtes sgle
w, FAEZ|ZHe s HdzRe Al
g7 2 3k

3. BrMEHE ¥ FHZEEMflow cytometry)

1) ETMHEAL

BoadFel s 2R Ae] 4 S54 uHEd
Ae] B4u HUWALE ooz, WA 8l
+ heparin{pregervative-free heparin; Gibeo, New
York, USA)& 400U/mL =]#] 3|45 fHoz -
A7) WRE 2 okg FPAEE FUET &
=4 1:22] v|E2  a-vlekeld(Gibco, New York,
USA)»S #7ksbe] #4% o, Ficoll-Hypaque

ol
,|F’
HiE

(Nycomed, Norway; 5.G. 1.077)e| Hojdls AlE
Thiloll =4484 T390k o]& 400g= 30¢
ZF A8 ed & cleE5- pasteur pipettes ©]
fote] M3 eta, o]E b4 33 10% FejeldH
(fetal bovine serum; FBS, Gibco, New York,
Usaje] AzkEl RPMI ek A3 £ o
2 HESE 10% FelelEHe] R Iscove's
Modified Dulbecco’s Medium{(IMDM; Gibco, New
York, USA)ell =F-feted oAl AR
CD2-conjugated immunomagnetic bead(Dynabead
M-450; Dynal A.S. Oslo, Norway) el 2|sj
T-AELE A7sidct. olf] wos T-HEE A
gk FAEL 4 CD3 ghd Sl oA
A T-AEZE 1% elstelflar, AELH W
Wright o4& 53 Sej3= J{EF W HopdlE
7t 90% ol-delslcl. $]2] wWlez T-A|Es} gt
7} AlAE FFAEE hemocytometerZ Al ETE
Alkslal ek

2) RAIZ BY

gt eiE] g FedAE S dHes
el e Baldt J direct immunofluorescence -
e ARRale] Fas $H, bel-2 88 Tl CD34 &}
22 FAslgch AAdHE obdEebd, Felsl Al
F2 2}7} FITC-conjugated anti-Fas &+ 5-34h+)|
(Ighl; UBI, New York, USA) lug, FITC-
cﬂﬁjugated anti-bel-2 w28k (IgGl, DAKO,
Denmark) 10jL, PE-conjugated ami-CD34 b3S
Zaka|(HPCA-2; Becton Dickinson, CA, USA) 20
uLek 4°Cel4 3057F ekl o, 0.1% sodium
azide/PBS(phosphate-buffered saline) %! 1% para-
formaldehyde 2 2% A1&H% I, 488nm, 03WE
=45 laser7}  2HEHEl  FACStr
LY SIS II soft ware(Becton Dickinson, CA, USA)
2 ojg SAEEAS Al Consort 30
Data Management Program list modeell4] A3}
30,000702] events S FAlalel o], L5 A gk
8 F7}-2d] Fas', bel-2', CD34" A|Z2] H15E A
Astglch ER olER Al RAIFLEH
CD34 %3} Fas = bel2 4H17F2]  dual

argon-1omn
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expressiong -S43 gc S4d=4E FITC- %
& PE-conjugated isotype GTHE3IE35M3(Becton
Dickinson, CA, USA)& AHE+l9l3, gaed blasts
2] 20% o] 4e] wiHEE HEE “skd(positive)" 2
72 Aelsigdc

4. S 24
Fas 19l bcl-2/CD34 #he] Ed# TF <=kt

2] dadE FHESZ M4 chi-square test@}
Student t-test& o] &g, AEZ| T ofEF B4
< Kaplan-Meier method2} log-rank statistics & 4
Bole] srbsisdct R HHTE RO %S 2
T sl dlFclalel] gk 48 chHERRY
(multivariate analysis)S Ajsfsledck 417 §2
2] PR 0.05 o|shE #glch

Table 1. Fas Expressions according to FAB Distribution

Number of cases with

FAB subtype Mean % of Fas' cells* - -
< 20% Fas cells =20% Fas cells

M1{n=35) 21.0{5.6—42.8) 2 3
M2(n=5) 3B9(18.8~50.3) 1 4
M3{n=6) 13.6(5.5~19.4) 6 0
M4(n=17) 24.2(3.0~43.9) 8 9
M5i(n=4) 34.7(1.1-74.4) 1 3
Totalin=3T) 25.7(1.1~74.4) 18{48.6) 19(51.4)

Values represent mean and numbers in parenthesis are range of values.

Assessed by flow cytometry,
* among gated total cells

Table 2. Patients Characteristics according to Fas Expression

--Fas expression o
Significance
<20%(n=18) =20%(n=19)

Age(yr) 36(19-56) 42(16e-60) NS
Sex(M:F) 10:8 o:10 NS
Hemogram

Hb({g/dL) 7.4(3.4-12.7) 8.3(4.5-14.3) NS

WBC( » 10°/L) 61.5(0.8-259.1) 40.1(2.0-185.8) N5

Blast(%) 57.7(0-95.0) 50.4(0-98.0) NS

Platelet( = 10°/L) 60.3(7.0-161.0) 57.4(8.0-220.0) NS
BM cellularity(%) 93.3(60-100) 87.8(30-100) NS
BM blast(%) &4.1(50-100) 71.6(35-100) NS
CD34 expression(f) 36.0(0.7-91.6) 30.1(0.6-95.8) N5
Bel-2 expression( ) 81.9(59.3-99.8) 86.3(73.3-99.5) NS

Values represent mean and numbers in parenthesis are range of values.

NS: no significance(P > 0.05)
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Table 3.. Ihqrapa-_..l_tif QOutcomes according to Fas Expression

Fas expression
Significance
< 20%(n=18) =20%(n=19)
Complete remission(%) B{44.4) 16(84.2) P=0.01
Remission failure
Early death(%) 4(22.2) 1(5.3)
Resistance(%) 6(33.3) 2(10.5)
Relapse rate(%) _ 2(25.00 (18T NS
l-yr DFS(%) 729 74.3 NS
NS: no significance(f >0.03), DFS: disease-free survival
- (o A
1. Fas 8lo] WHY U AZYSTe| oIpy g W I S
Fas #M19] wbele 1.1%el|4 T44%(EHTF 25.7%) % 501
Z tiidizle] wigg A Eoict o] fAql okgE B 5 401
ol A o)Akl E 20% 7]Fshel] Fas-positive : - - — Fua <%
(220%)8} Fas-negative(<20%)2 & i}, g
Fas-positive SHA}7#2 198(51.4%)0]3l.e, FAB °> & 120 180 2ap 300 380

BTl w2 olsizhe] Fas 3H4l2] e g xs] e
£ TEA] gighond, wh M3 o}l e B
Folld 20% w|ure] W PHES H$chTable
1). : .
A oi-d3k=l 37009 HFdTE 3816 ~60)41,
hiul= 19:180]% %, Fas 3] WA kel =
2 Aghale] olgd, A, Fgkgda] masefird
B FAATY Zeolw A gster, CD34
ahle] wWeElgof| glojHq = dagke] Aol figich
(Table 2).

Hall #zE A Eug A5 S
249|2 64.9%0]3) o], 5&| Fas-positive &4 &
T4 widdey Hroh 22 AfEE B
(84.2% versus 444%, P=0.01). I{E A5 &
% Z7|A434 75 Fas-positive $hzltell A 12
(5.3%), Fas-negative Falgoll4] 424(22.2%)2 <
T7ke] Aelr} slzlew, 54 dYdles it
5 75 Zhzb 20)(10.5%), 621(33.3%)0|dc}. A

" , Hare -

Fig. 1. Kaplan-Meier plot of the survival duration
according to Fas expression.

ubel] glelals obells]l ZHz 18.7%, 250%%
Fas-positive #2brelld @2 A8E 2ged
23t Aol FhaE|A] gigkon], nd-TFAEET
2] zle|® glgdchTable 3, Fig. 1).

2. Bel-2/CD34 #22| coexpression 2FAF 4
AZEHE0e pHatd

Bel-2 dgle] wEe 593%elA] 99.8%(HF
20.8%)E ET x| W{IHAENA S0%c]-d
=] dhEEl= akdhE Belchk Bel-2 dhglo] 4
T4 gy vl Qe 9 943 2l
E qralelr] §s] CD34 g3} coexpression
(bel-2'/CD34") == A Ee| wlu} 20% 7]E8le]
w8 Az, bol-2'CD34" A (220%)Q) A9 19
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Table 4. Ed—E,-’CDE# Coexpression according to FAB Distribution

MNumber of cases with

FAB

Percent of mononuclear cells*
subtype Becl-2*  CDag’ Bel-2'/CD34° <20% =20%
| __Bcf-z'fcnaq* Bcl-2"jCD34"

M1(n=5) 99.6(99.4~99.8) 87.1(78.3~95.8) 69.1(61.3~77.0) 0 5
M2(n=35) 00.7(84.6~06.8)  17.9(0.7~350)  34.6(14.4 —54.8) 2 3
M3(n=6) 01.9(80.4~99.5)  3.6(1.6~5.0) 8.7(6.0~15.5) 6 0
M4(n=17) 83.9(50.3~08.6) 35.6(0.7—84.3)  48.3(8.5~89.5) 8 9
MSi(n=4) 00.8(59.3~99.8) 34.7(0.6~95.8)  40.4(4.6~96.9) 2 2
Total(n=37) 90.8(59.3~99.8)  34.7(0.6~95.8)  40.4(4.6~96.9) 18(48.6) 19(51.4)

Values represent mean and numbers in parenthesis are range of values.

Table 5. Patients Characteristics and Therapeutic Outcomes

according to

BeclF2 and CD34

Coexpression _
Bel-2{CD34 coexpression Significance
< 20%(n=18) =20%(n=19)

Age(yr) 41(17 ~60) 36(16~57) NS
Sex(M:F) Q:9 10:9 NS
Hemogram

Hb{g/dL) 7.3(3.4~14.3) 7.8(3.8—-99) NS

WBC( % 10°/L) 27.2(2.0~ 185.8) 78.7(0.8 ~259.1) P=0.01

Blast{%) 39.7(0~87.00 66.7(0 ~98.0) P=0.01

Platelet( x 10°/L) 56.2(8.0~ 161.0) 61.8(7.0~220.0) NS
BM cellularity(%) 91.3(30 ~ 10:0) 92.3(60 ~ 100) NS
BM blast(%) 78.6(35 —-96) 75.8(36 - 100) NS
Fas expression(%) 204(5.3~74.4) 19.1(1.1 ~45.6) NS
Complete remission{%) 14(77.8) 10{52.6) NS
1-yr DFS(%) 72.0 68.6 NS

Values represent mean and numbers in pa-renr]le,sis are range of values.
NS: no significance{P=0.05), DFS: disease-free survival

Hhgte] d3bd S 33sR] gkelcHTable 5).
3. CD34 823} Fas 9 bel-2 &21719]
RN UAMHAMY AR
CD34 el UHACE 20% 7]Ev}ol] F-5-3)

3, olell 2]8k Fas o bel-2 39 ub¥gof p]
© diks =A% Axl, CD34 gyl b g

#(51.4%)0|ger, M3 o} a2t FAB o}
ko] WrEAH LS Aol E]A] gkglci(Table 4).
Bel-2'jCD34™ #}412] coexpressione]] wpE Zche}
A2 didabdE vlad Ao ET o wedle}
H|E 27} bel-2/CD34" coexpression 2F4)F-el] 4]
o} =4 fElglchP=0.01). 3129 bel2’) CD34”
coexpression HE2} sHATEE 9 AEF 5 B
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Table 6. Percentage of Fas',

Bel2™ AML Cells and Its Intensity according to CD34 Antigen
Expression Assayed by Flow Cytometry

Percent of gated cells*

Fas' cells Bel-2" cells Bel-2 intensity Fas intensity
CD34 < 20% (n=15) 20.1{5.3~74.4) 80.2(59.3~099.5) 15.8(2.7~34.4) 12.6(3.7~31.8)
CD34 =20%(n=22) 21.5(1.1-352.7) 87.9(67.3—99.8) 15.3(2.8—34.8) 20.4(4.9~-53.5)
P value*® NS NS NS NS

Values represent mean and numbers in parenthesis are range of values.
* CD34<20% vs =20%, NS5: no significance(P>0.05)

Table 7. Results of Univariate and Multivariate Analysis

Multivariate P value

Variables Univariaie P value

WBC 0,001 0.001
Fas expression 0.01 0.01
Blast 0.04 0.97
CD34 expression 0.05 0.42

Fas 9 bel-2 &412] wiélgof] glo]Ae] Abatalal
+ THE]A] gglcHTable 6).

4. HFEQIX}

g stell ol dgE T &F0AE =2Aska
A e S AR Ao, AgkkaAe] wig
o al wiyulelA|Ee] 2], CP34 % 9 Fas g
R e go] 297} ddey, olF dides o
HERr4E Alsigt A FghFAls] Wit 3]
(P=0.001)} ¥ Fas 8H42] wWH-E(P=0.01)0] =
e oll¥elzlz Belx¢lcHTable 7).

. #

ZZ Yol 4 9] homeostasis?] G2 AT =4
g kg Eqb eld@} apoptosis#} Al ER] A
(necrosis)2} <= cell death FRgel] 2]l =4 =}
Y Apoptosis2] SE ul =] Thejal= 7=
didide ob kAl v gle), =g&EF914}e
A4, calcium ionophore, glucocortocoid Eo] <15

g3 gloe]™ ™, i Al £ 24 9 @

allel] elsid FoAaEe] apoptosisTl =
Aoz ez glc Y 2ol c-myc protoon-
cogene, wild-type p33, bel-2 5 ofekst {-A2 A
o] apoptosis z=Fell T dybde] glfe]
A A o] EAHIEEE oA apoptosis
T a2 o] BEr} sy elA gl Qo

Apoptosis2} FHeiy ofekt Rz AR F 2
ol cloning® Fas 9S F2 $A489 Y7 ¥
+ HiolH Lo FE ’lEARlM F:A s,
A T CDM ZHRAE F2 574 4
Foll Az 2 MEA LS} ol §- vo]d Heg gk
A Qeb?. Fas o] 51 7152 oledl digt
ligand A}=FA] AEJE apoptotic signals
o 24 MESL apoplosisS F58 5 gle 2oy
IR oleldr AHE FallelMe] T-YPES
o 3 al Aaded, A4 dayd glEae) 3
2] interleukin{IL)-2, 1L-4 S2] AFeg A4z
|4 2lZold|E({lymphoblast)eil4] Fas -39
wilo] kel W4, anti-Fas SEUEESAE 3
7hsled  3A)7F wljokA]  AEL] apoptosis7}  dose-
dependents}?] F7HgE 3 8l Fas fHH2} trans-
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fectionol] 2]2l apoptosis?} fE=eiE AgHAIE
B o) ¥, Fas 9}gle] wde] wWouE F
vl 2] apoprosis 71H# ZleHo2 HAH
ol gdtide] S-S o  glch =G YF EHIe
o]sp anti-Fas chdS32ah7} A=l o
2 OF4 4 A8y AEF W T-AES
apoptosis S FEshs Zlo| FAE 2™ Kotani
Foll =lal Al T-#E WEW(ATL) HlFEell4] Fas
ahele] Wiyle] &lafs] Fvi=lel glew, anti-Fas
thals A rha] ATL A|3E2] apoptosis7) @& 5
Flels o] yEgleza, wiRy Fhajo] 4]
A whHE]E Fas 8909 fylodd FHAsa, #
abd] folo wpE wh3-2 Tl 23 o] Ak
welz)d o xEel] iyt whe-g ellSshedl slel
A Fo4 Azt o les ggkdc
2oedFelld F§4 Fd g es FghhE
Aate] FeAEE e s Fas 3H1s] AR
E SAslaal fAEEAE Sl Fas 3gle] A
5t 9 CD34 &1, wjEF x|, KankE Gt
Akl =A% AHx), Fas gRle] 093 $ixjol
c} o5 o] AR Q] okdE HSlm, = CD34 8
o] WA ko] whE &2 Ao|E FA=EA]
ghc}. o]F Fas &Fgeo] stage-specifics}®] S+
F3% 7 glev, A4 CD3' ZYRAH| T4 o
o e wEEs Hol: Aeom E oy, widw
A|Eel|H2] Fas dgle] EE aberrant £
dysregulated expression 23 ez gholgich
w2 odTofd FeliRad F kS
glel A= Fas gle] 3#|(Fas-positive) ¥E% 7
71 oA dg] Feeo 5 diEE 2
gon, Feffeel At U2 Hife]l E5
A wigdolglm, APLEel glelds F2lgh Aol
= Shabw)A] okghen} Fas ghgle] Rt 24| wH
5l A5 g Hge] =gk Fas g2 widl
Aol uhe} AT Sl SlojA Hol7} WA=
ZlHM e g #alrbx Fas-Fas ligand pathwayell tf
# Ay el glo] gyl gEAT o
% slolar} wjgwda|Eell4] aberrant expression
5ol 9l Fas 8hlell 4 2 HHoR AE

o 24 apoptosiss FE@l-F 7Y, W AE
2] F4o| ozl FRL] A A, AR
apoptosis Al LM AA2] W3 58 e &
A2t 2 Fell= apoptosisel] QlojA] AHEofel] £
el Al E#H ekl A (sphingomyelin pathway)el] 3+
o] ¥= ceramide2] 4% wl AZEH2] interleukin-1
f-converting enzyme(ICE) 5+ ICE-related pro-
tease 2] od%he] o 5 Fas =842 downstream
signallingef] &3t FAHYEEE Fde] Al=sn
Qo] 1 Azlrh FEEE vpoloht

Al Fas 8-gle] T#EE|Cjgle anti-Fas gy
Z28)a] 5 ligandel] 2]%F apoptosis % o =2
2 A%l AEe uheb chekebAl vehjmz
b 7)Hel 23t dlsghA Fofel| whE wiEHAgE
2] apoptosist & wiHF = glek 58 bel2
Ml v A 322
apoptosisS AAgchs Y IFATZ B o
Hoelel] tigt g AEsF Haschn & 5 ok
Bel-2 3 #= 1(14,18) chromosomal breakpoint
ofl4] 7S], B-AE JZFel Feds= FHH
Az 2gels gelaled™ "V, ez =H3=
A AE=2] apoptosis= Halste] ME2] homeo-
stasis§ ZAsle lEH Y FHAE 94=2 5]
e B mela belz gele] e olol
& A5 ME2] apoprosis 24 B HESAYe] 4l
£ Aol oigh fgAde] FhAss dddo] xaE
o] x| &oll it wkgo| Asld = ok AR
Hare)] 23 germinal center A3, 4 5x b
28N T-HE Y B-A|Foll4] bel-22} Fas 3+ ot
ko] of4giatAlrl =Y, Jl5Hez &
ol 2 bel-23 HEH o Fas 7]#el] 2% apop-
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