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Effect of Lectin Isolated from Serrognathus platymelus castanicolor
Larvae on the Various Cytokine Expressions
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Abstract -

A lectin was purified from Serrognathus platymelus castanicolor larvae and named as SPL. The purification was

carried out by ion-exchange chromatography on DEAE Sephadex A-50 and gel filtration chromatography on Sephadex G-200.
The purity of the protein was verified by polyacrylamide gel electrophoresis and the purified lectin agglutinated erythrocytes
of rabbit and human A, B, O, AB. SPL was tested it's ability to enhance the expressions of cytokines, IL-1a, IL-2, IL-6, TNFo
and IFNy by human peripheral blood mononuclear cells (PBMC) obtained from healthy donors. mRNA analyses were per-
formed by RT-PCR at the moment of 1, 4, 8, 24, 48, 72 and 96 h after stimulation of PBMC with purified SPL. The patterns
of IL-2 band were slightly expressed from 24 h and the strongest band was appeared at 96 h. The expressions of IL-1o and
IL-6 mRNA were strong from 1 to 8 h and those of TNFa were from 48 to 96 h. The mRNA encoding I[FNy were not detected.
The addition of SPL for macrophage cultures induced production of nitric oxide (NO) by cells in a dose-dependent manner.
NO release was partially inhibited by TNFa antibodies. These results suggest that SPL has the ability to enhance cytokine
expressions in PBMC and to induce the NO release by TNFa in macrophage cultures from PBMC cultures.
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Fomuy dug Rosed AlErkle B4 PPe 2
A3 of 9] W AAET 3 JFPAZNS

MENE - s, AT Sake YA
& (serrognathus platymelus castanicolor) -2 73t
k-insectoll Al TY3t HARNEE AR

gElo] 22| % M - WA fZFdA e
gl (]38} SPL) o|v] Rud HAuYe} FUst gor =
215 93LZ ammonium sulfateZ crude ¥ SPLYS
FE3 7, DEAL Sephadex A-50 column® Z #5153},
gald JEL NaCl BEE 0.05MoA 0.15 M7HA] salt
gradienHl UrJr")r FEAZL Lozl il F82 280 nm
oA j—%_‘::_% sk AY —"*@Eﬂ Eﬂ*_i "d]El %

il

K

=5 F oA Sephadex G 200 column°ﬂ -JBHH TFP ‘:1'74] Eﬂ
AR 7+ §-5o] 91l 245 IRIsl 2 F Y=
7} 7F8 =& 0.1 M NaCl 38 SPLE 3l Al o]
B3ttt

HET S8 AlF - ArY%9 FUT PRos Hajs)

321 U-shape microtiter plate (Falcon) Z+2+e} welloll /‘ﬁ
ﬂ“oﬂ—r‘ S0 e B3, AlIEE A W welldll M e A
w4 A & APe NG A AFE Al 0}@] =
Ag 3% 2P L-AL 7Fete AFLolA 1AZF A E HEH

AlZl H &3 T dnjAos AEsidth

Polyacrylamide gel X7 (2&0| 2/8H =X&Ql — Discon-
tinuous $rEN-2 ©|-&38 PAGE(ployacrylamide gel electro-
phoresis)= Davis'e] 8L 283 202 pH 8304
10% bis-polyacrylamide gel(0.8:30)2 22|31tk A7|%9%
& stacking gel “3oll A 200 V/150 mAS] AF/RZE A &ate]
resolving geloll TEA] 400 V/150 mAR AA3HH 2 H, trac-
king dye 0.001% bromophenol blueE ©]-&3t3th. T
A §-9= 0.24% Coomassie bnlllant blue R-250 o=
A, GANZT gL 5% A 95% olEREE 2A17F
A G Z] T

CHEEl §H2k BN _ Lowry 579 dbdol wet & g3
AHR(BSA)S EZFOE ARSI, 479 NBE
540 nmollH EFEE 23 BF HAFAHeENH &
uﬂzl sheke /Lla].gi]:}

PBMCS| £2| ¥ MX2| Bl — Jeune 59 el o}
2 A7} Aol J ol EHS heparinA 2] (5~10 [U/ml)
So] A 5, Eare] AaAASE 45T o] F Ficoll
paque°]] 2~382] °k_i Z33 5 1,800 pmlE 30874
BRAEE =Y
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Pasteur pipetteS AH8-3lo] PBMCES A 2HA 2o
W2 A FFE 30 A J 10% FBS(fetal bovine
seurm)7} A7FE RPMI 164081 R]of] F-F-A1Z1 & M| 25
1x10° cells/ml® ZA 313t

SPLO| AME == 2N Y AjZhd BIE - SPL 280mnm
oM F3% 2, 1, 05, 0.1, 0.05, 0.005, 0.0005 59 THA=
Z0)519] Jeune 59 uPHel| ul2} 24 well plate(flat bottom)
Oﬂ 1x10° cells/mlE E=5o] 9l PBMCY| E5HE SPL
S 7¥ste] zhzth 1A17ks 20417k EC’J AFAZ &, AEE
- Moq RT-PCR¥} A7195-S AA)sle ukg 43 5
g ARSI, AZHE g3
D.

A7

[}

S H8iME 2RE B 5
0.5)% 45+ SPLE ZH well B 100 p2 ¥oi k-

37°ColA CO, incubatorE AME-3l] Wikl Tt Wt

1{ 1, 4, 8, 24, 48, 72 & 9617+e] THAR HAS
7+ A7 X E 7S] RIPCR# 471952 4

H

II

> H olo aa H1 o o

mRNA 22| - 2 77| 2Ja) olw] Bugh wydel
w2} Algdsigiet. &, 982171 PBMCE 713 10,000
rpmellX 1827+ AalEElste] Zipeke AIEE HSKAL, 0.1%
DEPC7} 37}el PBS(phosphate buffered saline)® 33] A%
% ¥ TRI zol Reagent 1 miZ Ho] H2olx 58 FF 4
A Zith. 93719] chloroform 200 W A7k8E3 7,000 rpm
A 1587 AR ASHel| FFe] isopropanoks ¥
I AAE] HolE H oA 101‘7\_]_' BAAZ . oA
7,000 rpmoll A 1087F LA EE] g 3 RNA pellet 0.1%
DEPC7} 718 75% EtOH= x1]24 3o 7459&]7]; 3z} =
T2 A AA 60°Col 1057 vl - 260 nmol A
RNA% Aeksle] RT-PCRY] A& FE(100 w/mHE 283}
et
RT-PCR - 100 w/m/Z 2743 mRNA 1.5 u/E %3t
E3¥ mixture 22.5 p(Nuclease-Free Water 15 pl, AMV/
Tfl 5 x Reaction buffer 5 u/, dNTP mix 0.5 p/, 25 mM
MgSO, 1w/, AMV Reverse Transcriptase 0.5 p/, Tfl DNA
polymerase 0.5 )l 2 3., primer 50pM <] upstream,
downstream=- 22t 0.5 u2 £¥)3t €Ut
HA] 48°Coll A 458 2 WH3A1A cDNAS
94°CellA 28 B REEAIA QAAELE B3 A
T, 94°CoA] 30% B B3 WA, 55°ColA 1 BRtE
FTHES A A8 DA, 68°CollA 287 A T
GAE ARE HHS 308] AAsk, 68°CollA] 727 A
Ael it S w5 FAAZT. RTI-PCROVG Alol &7}
¢le IL-la, IL-2, IL-6, IFNy, TNFo 513 house keeping
gene 2 2+ GAPDH(glyceraldehyde-3-phosphate dehy-
drogenase)Z A3t} 7+ Al E7113 GAPDHS| primer
£ Bank for Cytokine Research(BCR)?} BIONEER®IA &
3 ZA0Z 71 sequences Tt 2t

S K
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GAPDH (250 bp)
(395-GTC ATG AGC CCT TCC ACG ATG C-3'
(395-GAA TCT ACT GGC GIC TTC ACC-3'

(h)IL-1ot (819 bp)
(5)5'-ATG GCC AAA GIT CCA GAC ATG-3'
(3)5-GAC CTA CGC CTG GIT TTC CAG TA-3'

(hW)IL-2 (395 bp)
(5)5-GCA CCT ACT TCA AGT TCG ACA AAG-3'
(3)5-AGT TAG TGT TGA GAT GAT GCT-3'

(h)IL-6 (648 bp)
(5)5-GCT ATG AAC TCC TTC TCC ACA AGC-3'
(3)5-CCC ATG CTA CAT TTG CCG AA-3'

(WIFNy (438 bp)
(595-TGT TAC TGC CAG GAC CCA T-3'
(3%5-CCA TTA CTG GGA TGC TCT TCG AC-3'

(hYTNFa. (706 bp)
(5)5-ATG AGC ACT GAA AGC ATG ATC C-3'
(3)5-CTC CTC ACA GGG CAA TGA TCC-3'

{j?l‘;g% — BV zro wpH o & 15% agarose gel
Azatd 100 Vollx] 3087 H7195S dAlste] #2353
o} 892 0.5x TBE(tris-borate EDTA)8-H-& A}-8-5}
A marker2+ 123 bp DNA ladderS AH-319120 #7]
gzo] Bt T @alAleke] EBr(ethidium bromide, 1 p//ml)
2 1087 943l UV-llluminators ©]-&-3sted o|m|z] &
Mg ot

ChalMzZe| vk S AR X2| - S=AIEF23Y(KCLB,
Korean Cell Line Bank)ol| A £ o 2 A Z(RAW
264.7)= 10% FBS7} E3H® RPMI 164081 A ol 1x 10°
cells/m/Z %4 3t 37°C humidified 5% CO, incubator]]
A AES 22T 5 6 well plate o 8| FstAc).

F4=71 0.5%1 SPLE PBMCE AFFAIZ § #7381
10,000 pm@ = 157F AR S Alujefel 5 24, 48, 72
ANZE A " AEAs A A3 H 22 10, 20, 40,
80 u FUst] AMEE 2477 BAJSAFIL positive
control W= 2 (lipopolysaccharide, LPS)& AM8-31%1 2.9,
T3 TNFooll 213 NOAJAHe] a8 Yol 7| 218l mono-
clonal antibody Anti-TNFa. (30 p/m)E 7t wellZ 20 p/2
Zsiet

Griess Al2k2 O|&8F NO M2 — NO(nitric oxide)®] A
ke A E uiall g o]gste NO9 ¥hg 1H=<l NOS

223

FRske Pyloe IS Mgy 100 wE I F
59| Griess A12K(0.5% sulfanilyamide, 0.05% N~(1-naphthyl)
ethylene diamine dihydrochloride, 2.5% H;PO,)2ZE WHgA]
A 570 nmellA] plate readers AHE-3l] AES $HEE =
Atk NO,2l F5E NaNOE o] R38ld HF 3=
A& WHEA, o9} Blwsle] NOY| A HE S8

4 o 0#

glElo| B2 ¥ XK - SPLS DEAE Sephadex A-50
column®. 2 A A3t Fig. 13 22 A& U= v,
25 mM Tris-HCl &2 (pH 7.4)°] NaCl?] FE2 ©AF
o7 ZINA A& B3 Z 0.05 MollA 7 s FE &
A& VeRYIc) ©]& Sephadex G-200 column® & T %
A st Fig. 29} 22 A34E 4%+ vl 0.1 M NaCl&
Z3+8F 25 mM Tris-HCI(pH 7.4) 959 #= £3o] 71%
74 A4S JeEplglonz o] 88 HAAREE 9"

0.06 . 140 NaCl [M]
0.05 .4 120 0.15M
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Fig. 1. Elution profile of Serrognathus platymelus castanicolor
larvae crude lectins on DEAE Sephdex A-50 column (2.6 x40
cm). 0.05 M fraction showed the strongest agglutinability (absor-

bance at 280 nm: —, lectin activity: ¢-¢-, salt gradient: -,
flow rate: 24 mi/hr).
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Fig. 2. Elution profile of active material eluted from DEAE
Sephdex A-50 column with 0.05 M fraction on Sephdex G-200
column (1.6 x40 cm). 0.1 M fraction showed the strongest agglu-

tinability (absorbance at 280 nm: —, lectin activity: ¢-¢-,
salt gradient: -, flow rate: 24 m//hr).
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Table I. Erythrocytes agglutinations of crude SPL, A-50
fraction and G-200 fraction

Cell agglutinating activity [HU]

Erythrocytes — b erude A-50 G200
Human A 16H 64 128
B 16H 32 64
0 16H 3 64
AB 16H 32 64
Rabbit 32H 8 16
~— SPL

e —

A B C

Fig. 3. Polyacrylamide gel electrophoresis patterns of Serrog-
nathus platymelus castanicolor larvae lectins. Lane C showed
one single band.

Lane A: Crude lectins, B: 0.05M fraction from DEAE
Sephadex A-50 column, C: 0.1 M fraction from Sephadex G-
200 column.

Kor. J. Pharmacogn.

A2 JeRHATHTable 1). ol& A7 dof € 9]¢
T2 =4 Bdo] HYT $3 WHg A §EARS o
e Aoz A=Y ﬂxﬂﬂrﬁ% AREA =43 EHol
AA= HEF 3 S Q&3] o]FofA e AR A
29},

E=TER| — 7M7) A TAlA 4L 8o tisl 10%
PAGE(pH8.3)2 A8l Fig. 33 722 Axg Ik A
A7+ AP w2} band 7T 743! APJ'% HE AT
AlQl DEAE Sephadex G-2002] 0.1
band’} ER1=]0] 3to] °‘ZH°*E}

:}uum QLH _ z%xﬂy].xg %_4 g_]a u]-un;d slakg
obE Azl YA EHE §-5 81.9 g2 extractiondt F B
crude HELE 1523 mge] R0 AN S™ DEAE Sephadex
A-509] 0.05 ME-ZolA = 546 mge] HElo] A&, 3
Z AAE SPLZ 18 me)oH, AAE-S 1369.86°1 7,
3582 9.41%3ATHTable II). o& HB M LHF A<
“EﬂOl %9] AAE del(ADL) @2 o] 0.18 mg
A ‘ﬂ%‘ o 1o0die] ¥ B HE dd dAs o
AL IR, 5 2% del Thilzo] 0.84 mg
BMLEE}E 21 434 Eﬂ B2 wildo] &S
QEA-] Hz%/\}__ma] 20 e_]F,] r;}uuzlo] =
el H)gl vwA] B2 ol T 91%—5
UATF.

SPLe| s&¥ ¥ AlZHH Bt - SPLY] §3EE T
(2, 1, 0.5, 0.1, 0.05, 0.005, 0.0005)2 %73 o}oq PBMC$}

ro e
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HESAIZ] B 1A 74 204)7F 0] 3ol mRNAS ko A
#3le] RT-PCRE AAISH 3} IFNyE A &13t % Alo|E

711 A EE = Sl
W W7 F AllETIRl Al BEE Y A 1L
log} IL-6= S5 0.0054%-E wh-g-o] vjeks A o™ TNFu
= szilgEOJ 4= 0.00057FA] FBig bands ERHS
o} 29} IFNye @3o] S)%] Q29ith(Fig. 4). 20417
o SR AOLEA 2 BHE BT A, [L 103}
IL-6 282 TNFox HA %59 3% 0.000571X] v
FE bandE VER T L2 H3 559 3% 2
A 713 o heont Bk dhslel TR 0571
A wdo] Yehhe AoR & JEAAS ¢ = U
t} [FNy= 8HS 20A]7Ho| M= a2k 2 9

Table II. Purification of the lectin from Serrognathus platymelus castanicolor larvae

Total protein Total activity Specific activity Purification Recovery
(mg) (unitx107) (unit/mg) fold (%)
Crude 1523 244 0.07 1 100
DEAE Sephadex A-50 546 175 22.86 313.11 71.68
Sephadex G-200 18 23 100 1369.86 9.41

The procedure started with 81.9 g of alive Serrognathus platymelus castanicolor larvae.
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IL-10t (819bp) smmmiim

IL-2 (395bp)

IL-6 (648bp) e

[FNy (438pb)

GAPDH(250bp) =i

Fig. 4. Dose dependent effects of SPL on mRNA expressions
for various cytokines in PBMC cultured for 1 h.

M: 123 bp DNA ladder, A: O.D=2, B: 0.D.=1, C: O.D.=0.5,
D: 0.D=0.1, E: 0.D=0.05, F: 0.D.=0.005, G: 0.D.=0.0005

(Fig. 5). ©]213F ZA3}ol] uje} SPLY] Alo|EFIQ] L&)
EAEAME FE% 0571 AT Zlog Adsial o)F 4
ol ARg-stidt.

O dule] Alo| BTl Bl F e w9t Blus) & )
SPL-L LEL(Lentinus edodes Lectin, 0.D=3)'7°]1} MBL
(Phaseolus radiatus Lectin, Mung Bean Lectin, 0.D=4)'"
of WajrE AR e FEF 7IEER| T ADL(A4lomyring
dichotoma Lectin, 0.D=0.2)3 BML(Bombyx mori Lectin,
0D=0.1)9] vlsixE vnd B AYFErt A THE
Aoz wEzih

AR AGFEER SPLE AT & PBMC| A7k 7
(1, 4, 8, 24, 48, 72 E 96A7HE NESAIZ F 7} Afe]
E7RIS] {7 2 RS A6 2 43 IL-1ast
IL-6= 8AIZWEA] 8ol ZabA bk ot o] X} 7t
23] Al en 96477k = A& E T IL-2% 1t
& 8AIZHTE] o] wefskA Vel AlEke 3 43t S

{L-la (819bp) ==

IL-2 (395bp) =i

IL-6 (648bp) i

TFNy (438pb)

TNFo (695bp) =3

GAPDH(250bp) ==

Fig. 5. Dose dependent effects of SPL on mRNA expressions
for various cytokines in PBMC cultured for 20 h.

M: 123 bp DNA ladder, A: O.D.=2, B: 0.D~=1, C: 0.D.=0.5,
D: 0.D=0.1, E: 0.D=0.05, F: O.D.=0.005, G: O.D.=0.0005

7¥sje] 96A1 7k 71 7eE W o] o|RoRE FFS 2
3L, TNFo= HHE 14]7bolx] o] Ho] A} AEsle
5 310t 24X 7HE] ThA] S7tsE] AlERSE] 48417k
A HEH] ol F A& FAIEE WIS Ve
T koA SR ER] A PNy AJ70E w-golla
73 vl 51 edth(Fig. 6). ol 9A BiE ADL
BMLS] #27} && V3t Aolgle & 5 AlE,
Ao R g Ay} o]FoixQlaL olv] &E-3} o
or gt SEEHE 5T E AlRIETRIC]
2l 2378 1L-29) PNyl 1014 ADL® BMLY] 2&
FEE AR e 28-S frsle AA4E g2
SPL-S- IL-2¢}8] wh-g-o & 484]7F o] 5o u]2A S
=3k 7Fehd IFNye] 7% A3 2de f 5351 &3t
Art. ekedsl gEES E9E 71 TNFao 738 @)
7k 9kg AlolEglelolgta B '¥s]o)] glot SPLS A}
SHUoE LIPS uf AJte] AgE Io] e 4

o ¥

off
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IL-1a (819bp)

1L-2 (395bp)

IL-6 (648bp)

IFNy (438pb)

TNFa (695bp)

GAPDH(250bp) e

Fig. 6. PCR-assisted amplifications of IL-l1a (819bp), IL-2
(395 bp), IL-6 (648 bp), IFNy (438 pb), TNFa (695 bp) and
GAPDH (250 bp) in PBMC according to increased reaction
times with SPL.

M: 123 bp DNA ladder (123~4182 bp).

A4S Hte Fol tids] g& ol ol= TNFas]
Lol = SPLo| B £ A=o] 2 F dSS AAshe
Rojgt & 4= Yk E3F [FNy B8 F55 1A Fethe
AY e AolEFRI fr=Fol Sle] SPLo] wi-¢- o]l
1 EAYS AAshs 1o 2A] ko ® SPL# TNFao] &
A8t AL Asiol & Flolrh

CHA Ml Z(macrophage)2| 2HSIEIA(NO) M4t 3 -
SPLefl oJafl AIZHIE R A= PBMC “J5 9 (SPL-SNy&
el zoA 1 g delEte] Mg | v= o=
o2 NOY A Ho] BE AZHNHA F7lsks AS
B 4 91%lem positive control?! LPSTHTL U] B2 o]
A5 R2S &l sl thFig. 7, Table I). X3, o] 3k
NO A4 =7} 45N =] A= TNFool &f3t A

Kor. J. Pharmacogn.

Nitrite Levels{uM]

CON LPS 10 20 40 80
volume of Supernatant{s]

Fig. 7. Enhancement of NO production by macrophage treated
SPL supernatants from culture with TNFa in vitro. Various
volumes of SPL supernatants were used. 3 w/ of LPS solution
(1 ug/m/) was administered (@-@-: SPL supematants harvested
after 24 h culture by PBMC. ¢<-: SPL supernatants harvested
after 48 h culture by PBMC. << SPL supemnatants harvested
after 72 h culture by PBMC).

Table III. No concentrations produced by macrophages treated

SPL supernatants from culture with TNFa in vifro. compared
with those of LPS

W00 KT gpp sN 245 4sH 72H
1 pl/mg
CON 0.599 0.473 0.757
LPS 2.930 4.831 3.063
10 4.073 2.557 5.020
20 6.536 6.820 6.157
40 9.441 9.536 9.441
80 15.536 13.610 13.199
SPL-SN 24H : SPL supernatants harvested after 24 h culture
by PBMC.
SPL-SN 48H : SPL supematants harvested after 48 h culture
by PBMC.
SPL-SN 72H : SPL supernatants harvested after 72 h culture
by PBMC.

HastRen g ol BoFds S anti-TNFa antibody
o] 9J3t NO A4 A Eaxr} SFslsiAles 4345 4 5
AAHFig. 8). ©1= RT-PCR Aol VRt 2137 TNFa
7} AlZke] Al wet 2 Wdo| gt AE SN
ks A%2AM SPLE HAZRAHEAZA 288 & Qv
A& BRI, DA 2 e 7RIt gEA
© TNFar} A7ke}E 0 2 2dlo] 7JeiA] e o 9} AR
o] W7ol YAz, T3k SPLA| ol FEE TNFo= 9
AZFE Eir7]e 8ol e ek 4 e fest
AAAAM SPLY FEFEHEA ] ol grsAS 3
T

ol
E‘T‘%J\qu'-

e e



Vol. 37, No. 4, 2006

(a) 18 ¢
16 + [B24H
14 o M24H(ANTI)
— 12
>
8 10 |
S 8¢
2
e 8
s 4
z
2 i
o e A -
CON LPS 10 20 40
Volumes of Supernatants (zf)
®) 16 Han
14 m4BH(ANT)
12 -
2 10
o
3z 8
2 6
a
E 4 -
4
2 -
0 -  venss E f . .
» CON LPS 10 20 40 80
Volumes of Supernatants(uf)
’ E172H
47 m72H(ANTY).
12
S
g 10 -
b
2
2
z

CON LPS 10 20 40 80
Volumes of Supernatants(uf)

Fig. 8. Effects of TNFo antibodies (30 p/m/) on the production

of NO by macrophage stimulated with supernatants from

PBMC incubated with SPL for (a) 24 h, (b) 48 h and (¢) 72h :

NO production induced by various volumes of SPL superna-

tants. Fach bar shows the mean+S.D. of duplicate determi-
nation.

2 =

RSB (Serrognathus platymelus castanicoloryFrs2-

ZHE] DEAE Sephadex A-505) Sephadex G-200 columns

Argsled AAS lectin(SPLYS 1369.864) AAASL 9.41%
ssEgon B9 o e 2% 3 e U
BRI AR AT FoXE A typedll 7P FE $4
=9 Wit} SPLE AR B PBMCy =X, A
2 2=l 559 Alo|EFRI(IL-1a, IL-2, IL-6, IFNy
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g} TNFa) A4 ¥3S RT-PCRE 28 A5} IFNyE A9)
3 ZE Alo|EFRle] B¥EHIL. AR TEE AL
AzrE Wale 2239 43 IL-1as} IL-62 ATV &
o) ZyahA VeRdTZ Y At 7k ks 96X 7R
&5 okt Bel Wi L2 whS AR nioket
A Yehd g Az} s oer 7ol FHam ik il
o] o]®o]g #ABIAL}. e TNFas Ao 2
St AAE sl o 24X2F o) FHE Alzke] Al
ujel 7 2d Aert AeAE e Bt 2eu IFNy
= Ay o] =] gt

SPLol| olal AlzhE 2 A" PBMCY S A=
o7 AMesie] YAAE2RE AEANO) A0l
=28 59T, 3HH anti-TNFos AHHA A4& A
A7 Sao] FAEou R SPLY 9l f5E TNFa
= abald A Aol #Askasol YEHU

o|d &t A in virod)A SPLo] Al)E7IQ1 HE s} 4t
AL AT FEo] JSE YEMHOEA HYVTE
A9} FEFEAEA ] o] & JFsAo] UeS AT

p
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