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Expression of p58 in Fetal Thymocytes and Fetal
Liver Lymphocytes
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Bipotent progenitors for T and natural killer (NK) lymphocytes are thought to exist among
early precursor thymocytes or liver lymphocytes. The identification of such a progenitor
population or mature NK cells in such organs remains undefined. Here we report the
identification of a novel receptor of NK cells, p58 (HLA class I-specific inhibitory
receptors), in fetal thymocytes and fetal-liver lymphocytes. Our finding suggests the NK
cells mature in the developmental stage during fetal ontogeny. Flow cytometric analysis
revealed p58 positive cells in thymocytes or in fetal liver lymphocytes and reverse
transcription PCR also showed amplification of p58 RNA. The result of single stranded
conformational polymorphism (SSCP) showed it discriminates one or two base pair
differences of the p58 gene. Although the guestion still remains as to whether the
expression of p58 is due to the NK cells or natural T cells, it is clear the p58 is
expressed in fetal thymocytes or liver lymphocytes. And SSCP analysis using
appropriate sets of primers used in this study, is helpful to study the diversity of p58.
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= g8 vnA e Folido] HAn RAME Yt
Bl B X7 g4 FEAE HAdSZEIUY 5o
LT A 2E3IH TP 7] ¥ A TAX
&A= MHC 2219 288 So| 9 Helo| =8 Q
A e}, ojo)l Hldte] NK Al ZolM F9& AR s 4
o B9 JAAse A e B2 FEo] o3
W3l A)2] gker NK AEdre BGS2EJY T
AE Y &A1 AR Auge] dojvtA] &7] iE
o 5o] g F&A = fAT ‘self's} non-self & TE T
oz g2A Atk NK A ZNA o] 715 sk B4
£ NK cell receptor24 NK cell receptori= MHC class |
BEAE QAT B g7 T %“—’H I F&A=
So] g7} vtgdle] MXWRE A3 E A3l T A X
7t 245tn AE7 GBEEE Ev}ﬂ‘r o] of] Wkt
NK cell receptoris o] 313} Agsle] NK Al S Q"J
A7) o) obat A A Eeo] MHC class | #A1&

A8t NK ALY Z inhibitory signal-2- Bt} & NK H]

U FFAESL vpojej e AP MEEAHE MHC £
Z B o]do] v RAAXTE B Foje A
o2 FRHE

FAL T EEFI AFste F7I2A 80% o)<l Al
ot e =239 vAE T g=Folw YA 5~10%
7222 4er] A 448 TAZTE 7= g
. o8 & FAAH X IL-2& HIVste] wi sl CDs6x
CD16Z B33l NK A7 YA s CD3-CD4-CD8~
FAAMLAM NK A Z7}F HEo|A & Re] RasQey?
olZ & =¢o| B}t 4 FEZA AG M E FoA CDM4e
Do)l @31 CD1, 3, 4, 8, 56& F@3sHA & A ¥x7}
stem cell factor, IL-2 € IL-7-2 A 718t wjaksld NK A

X2 AL&te 3% 9ld oluw stromal feeder

layer, & thymic environment’} 3 @3}cis 3o}, o) &}
Zo] FAANM THEZTY NKAEZE A58 4 3+ bi-
potential progenitor®7} Z ) gtcta FA3te Ea7t YA
B G E A7AE ofslo] GelHA] ke ot FA

Reprint request to: In-Hong Choi M.D., Ph.D., Department of Microbiology, Yonsei Unlversny College of Medicine, Shinchon-dong

134 Seodaemoon-ku, Seoul 120-752.

"B ATE 199619979 E m & 7] %08 ¢ d T2 A Y] (96-08-28)2 o] ol S



18

o] NK M 27} &8t A7lgta 4= T F40] gle
Bh$-2ol X E NK A 29| 49} 7]%50] FAQA Heoz ng
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I F4 9 NK A 27 A&selgn ‘2311‘ 7l 19
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2 AFM = NK A 22| H433-2 NK cell receptor
% A@A ] A DA S TH NK A o] Hutgo
8% 9E-L s+ NK cell receptore MHC class | allele
¢} isotyped QA SR FA| Tkt Aol HLAC
EAE Q213 NK cell receptors p580]th. p58 2} &
Al BFstd MHC £2}9] allotypedl] whe} M2 th& p58
2o} wig3te Aoz FHAY. § F72 p58 Bt
g G2 & PAQ GL183 &A= HLACw3 B A 29}
o] ¥r3-& oA sln, EB6 GFE 4 HLA-Cwa B3 4|
F ool whgE A G} o) F AE Aoz T GFEY
A€ pb8 EAtAA THE epitoped QA3 ©] epitopedi]
o2} 2t7] & HLA-C #2149} wrg-@ch az2lslo 2 &
Foll M= NK A 2] wraal NK cell receptore] 33}
o] #AE 793l7] sisted NK cell receptorel p58o] ¥
ARG EEFNN BEHEA BFE 1 GFH L
3 3le WH o2 SSCPE o) &3 EMY L Hrletux
sttt
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SRZT F2l: Hlot 23L& 2Aite) B3 A9 3 of
A AAG S At ol FA43 oM Gz e
ZA & A ¥4& F Ficoll-hypaque (Lymphoprep, Nye-
gaard, Oslo, Norway) density gradientt§ 2.2 ¥al3%
0. ZF d & 18342 25 24 F7] (16~25F)d) %
AR} 1308 oz EREAAE S on ps8
RNAE &% 3}7] 913 RT-PCRS AA 8 1 34 & A4
o2 FAXR 29L& HAFA.

& RNAERZ| 9 first strand cDNA M4: 3 RNAE= RN-
easy kit (QiagenfSanta Claris, CA)& o] 83t £2]3%
t}. First strand cDNA¥ random primer (pd(N)s, Phar-
macia Fine Chemicals, Uppsala, Sweden)E o] &3}<]
AA339 k. £ RNA 5~10 ugell random primer 0.1U,
dNTP 200 mM, wkg-k3 9 DTT 800 mMe} reverse
transcriptase (Gibco BRL, Gaithersburg, MD) 400 units
€ 1Y F 4270l A 6083 ¥HgAIF T

i

primer 3 primer 5 primer 6
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p58 FHXte| PCR: 5 primer sequences p58-3 (5'-
gTC ATC CTg CAA TgT Tgg TCA gAT-3")°l™ 3' primer
sequence p58-4 (5'-gAA AgA gCC gAA gCA TCT gTA
ggT-3")elt}. 2+ primer 20 pM, dNTP 200 mM, MgClz 2
mM, 50 mM KCI 2 0.001% gelatine] =%¥" 10 mM
Tris-HCI (pH=8.3) wt-g-&+Z 83 Ampli Taq polymerase
(F=F8F, A, §3) 25 unitg Arteted AA 39
PCR 27 & 94T 18, 55T 18, 72T 2874 353 ojt}.
353] w8 F 72T oA 1023t elongationA]Zt}. PCR 3
1.5% agarose geidll PCR 4 10 plE A7 g 589}
PCR ¥ 7]th3}l+ DNA 4HE-2] =71+ < 500 bpo) ).

FHX BB F@A S22 98M = 50 ng pT7-
Blue T-vector (Novagen, Madison, Wl)o] PCR AME 0.2
pME E¢3tad DNA ligase (Gibco BRL, Gaithersburg,
MD) 2UE 718t 16Tl A 2A13F w88 ligationA]
Zt}. Competent cell (genotype: endA1 hsdR17 (rk-, mk+)
supE44 thi-1 gyrA96 relA1 lac [F', proAB, lacqgZDM15,
Tn10 (tetr) recAl& transformationA]# 50 pg/ml ampicillin
2} 15 mg/mi tetracyclineo} A 714 agar platedl| A insert7}
E°] 3l& white colony® B3l wheejo} 282 MY
3t F4A)171 & EcoRl @ HindlllZ &akA 500 bpe)
insert7} Sl &L F& v Yl plasmidE Ao seq-
uencing3tA k. Sequencing automatic sequencer®
o] &3ttt .

SSCP (single stranded conformational -polymorphism):
Gel hydrolink MDE concentrate 8.0 mi, glycerol ACS 3.2
mi, 10x TBE 1.92 ml, &&F% 18.7 mlo] 10% ammonium
persulfate 0.2 mi R TEMED 20 W A7}l 20 cmx 49
cm gel& THEQI. PCR AHE 2 niE loading buffer (95%
formamide, 20 mM EDTA, 10 mM NaOH, 0.02% dye)s}
FF 4L F 95TAA 2~383 €4 ¥ loadingst
3 A7]gFol B gel plates A =RA1Z) F autoradiog-
371 Y8k A A% PCR primer
= p58-5 (5-CCT gCA Atg TTg gTC-Agt-3"), p58-6 (5'-
gCT ggg CTg AgA gAg gAA-3) ¥ p58-7 (5-gTA CCA
TCT ATC CAg ggA-3)3} p58-4 (5'-gAA AgA gCC gAA
gCA TCT gTA ggT-3)dt}. 2t primere] 291& Fig. 13}
2t} PCR 231 & p58-37} p58-42 PCRS AA| ¢ o s}
Fd &Pk PCRE *P-dCTP (NEN, Boston, MA)E 3 7}
3ted hot PCRE 4 A3t}

BEH AKX £F: G Z 34 (Becton Dickson, San

Jose, CA)E ©] &3}« CD16 % CD56 ¥38-2 &334}
primer 7 primer 4
C
486-481 611-629
143 bp

Fig. 1. Primer site.
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Table 1. Surface markers of fetal thymocytes and fetal liver lymphocytes

Group*,, CD16" or CD56* ' CD16 single CD56 single A210
Fetal thymus 0.6+0.8% 14+1.5% 0.2+0.2% 0.2+0.2%
Fetal liver 27+2.7% 24+1.7% 29+2.8% 06+0.4%
"‘N=13 '

Celis were stained with monoclonal antibodies and a total of 5,000 to 20,000 cells were analyzed. A210 is the anti-

p58 monoclonal antibody

Table 2. Result of homology search of gene clones
compared to GenBank data

Clones Homology in GenBank data

thymus
FT32-1 U24078
FT32-2 X94609
FT32-9 L76663
FT32-5 L.76663
FT60-2 - X94609
FT60-11 X94609
F162-7 X94609

liver
FL32-3 L76663
FL32-6 U24078
FL60-17 L76663
FL60-19 X89892
FL62-3 X94609
FL62-4 X89893
FL62-6 X98858

ME 1x10°%) 2z} G228 5w = 10 pg F7ksn
3087 4¢dlA ¥-&A)1Z1 F 0.1% bovine serum albumin
o] %9 phosphate buffered saline2. 2 23] A& o}2-
0.5% paraformaldehydes i35l th. FL A X & pro-
pidium iodide (Sigma, St. Louis, MO)Z g 433} | A 3}
1 FACtar Plus (Becton Dickinson, San Jose, CA)2 &
A et A2108 £ w4l A p58 -zt gt g3
GEE2EH i:ﬂ AAF 20 W s A2 st

g I
CD16/CD56 £t Y48

139 2] Ejo} FAH A XA CD16/CD56 ¥t Y &&
0.6+0.8%0|, Elo} 2t FXToA CD16/CD56 A}
P &L 27+27% 2 FAAE A CD16/CDS6 E#}e]
dg o] yigit) CD16%e 2 s e A XE FAME
N 1.4+15%, 2 TP E 24+1.7%2 BAHY
3 CDs6Ttez gAH e A FAMEAM e 02+
0.2%, 7t LA = 29+28% 2 BEs]o] FAM E
A} CD16 44 M Eeo| vl&3 CD56 A Axe H|&o|
3t FE o) H|&le] yigit) (Table 1). ps8 ¥Aol| HolA
9 FZEFA QA A2100.2 A= U &L ol FAA
¥ 9D EFA zHet 0.24+0.2% 2 0.6+0.4%= 3H

fetal
thymus

fetal
liver

Fig. 2. RT-PCR of p58 gene in fetal thymocytes and
fetal liver lymphocytes. Total RNA was extracted and
cDNA was synthesized with random hexamer. RT-PCR
was done using p58 specific primers, 3 & 4. The first
lane shows the size marker.

oA k7 ooy F 7 BFAA AE vl &o|
oty M Eo T 3t Aol st W E3alx) gskct (Table 1).

Efo} MMz} ZhxX| 2= 9| p58 Ydl

Ejo} FAM Lo 2tx2 PEFeo RNAE dI o= RT-
PCRE 2% A3} p58 RNAS) PCR AtEo] ZA = Ath
(Fig. 2). FT70, FL70 2 FT73, FT73& =5 |4 23~25%
o &2ale elolol A A& £Z U p58 RNAE HAEH
< ¢ £ AU F 1399 glof F4 2 3 2F A ps8
RNAE RT PCRZ 233 43 25 A&HAed 2 4
Tl e g EAQ AFet HodF 1 Ut F 13d &= 83
163 ~25% Alo] € 7hx 9 BlH o & zlol & FF
& £ g

Efol EMAMZELl 7F B oM 22|58t p58 cDNA
sequence

elo} FAM XA} E2]§ p88 cDNAS] 7 & (FT32-1,
-2, -5, -9; FT60-2, -11; FT62-7)9} 3t FZ oA B2 g 7
2 & (FL32-3, -6; FL60-17, -19; FL62-3, -4, -6)& &) &l
71 9& ghotgt ¥ GenBanke]l R &3} W23}
o 713 FAIE 471G S 1R F8E9 olgR 4
Ak 2 A7 FAA XA FelE 7 FEL U24078,
X94609, L.76663, L76663, X94609, X94609 B X94609¢)

- 3% 2FA fFE F8L L76663, U24079, L76663,

X89892, X94609, X89893, X988580] 1t} (Table 2). ¥4
@ 289 F7 AolA A3 EE AR AolE £
A viag F+ Aot X946099] g7 @3t homol-
ogy’t B& E8c] BENF F 14 S F 528227}
 9g9ton L766633) homology7t ¥& &8¢ 4 &
olAtt. ‘
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Fig. 3. SSCP pattern with primer 5 & 6 (N terminal) of p58 cDNA clones. p58 cDNA clones were obtained from RT-
PCR products of lymphocytes from fetal thymus or fetal liver using primer 3 & 4. SSCP was done by the hot PCR

and by the electrophoresis on MDE gel.

Fig. 4. SSCP pattern with primer 4 & 7 (C terminal) among p58 cDNA clones of lymphocytes from fetal thymus or

fetal liver. p58 cDNA clones were obtained from RT-PCR

primer 3 & 4. SSCP was done by the hot PCR and by the

p58 cONA 222 SSCP A1}

P58 f-7H ALl t}ekAl & screeningsli= v © 2 SSCP
& ol &3tnzt do GG S dx e s FRS
o2 SSCPE AAI A3} 4ot 47 MaL 1A=
FHA} Z 2L SSCP P % 933 thaes AL g,
3tk (Fig. 3 2 Fig. 4).

N terminalell 7}71-2- %<] primerg Ap-&-8te] SSCP 4
< HAAIF A S (Fig )&= #3204 de FM =24 42
€3 2t 22 2 288 SSCP Pz BAYL o 5
Lg FE& B FI32-13} FL326L 97| Y = U240783%
* homology7} 7} @skem U SSCP A4S et
FT32-9¢} FL32-3% 7] X He] L766631} homology7} &=
Sk A ArIMdel BAoA L76663202 o AxE
FT32-5& FT32-9u} FL32-39} SSCP <fAdo] thi @it}
#6091 A& FAN 23 2 &89} hx2 2 28 SSCP
FEe g BM3HS o SSCP ¢e =% gl 7
A gl EAolA X946090.2 o AR FT60-29 FT60-
113 SSCP g4 o] @it} #6214 d& FAM 2212

products of lymphocytes from fetal thymus or fetal liver using
electrophoresis on MDE gel.

% k22 3 F8E $YY SSCP F4e 1 FI62-
73 FLB2-32 A7INYEX X94609¢}. homologyst 73
B AA e SRAT FLE FA4L 29 FL60-199}
FL62-62 H7I1 9= X988587 %2 3}A homology7} &
sk}

C terminalel] 71718 Zo primers A}-&3le] SSCP &
A& HAAIG A $ (Fig. 4ol & #320) 4 9L FA 24 4
SEH T 23 2 38L& SSCP Pitoz BAEe w
TU FBE B FT32-9, FL32-3 & FL32-5& g4
Ex 25 L766633 homologyst 7}3 Bgtr}. #6090 A
B2 FN 2A 2ZER AN2Y 222G BAg AR &
U3 SSCP F4+& 29l FT60-2¢ FLE60-11L F7| MY =
5L X94609¢t homology7} 7} ©3tt). #6204 Ao &
Az 1288 23 3 28L $Y3 SSCP e
Hel FT62-73% FL62-3& g7 s X94609<} homology
7t 7+ #3kok N terminale] primerg o] £3}o] B3
Aot FLA MAe AT Y3 SSCP FArS
Hol FT60-2, FT60-11, FT62-7 3 FL62-3& o A PO R
X946093} B 5% homology7} &gk},
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Fig. 5. Discrimination of one or two base pair difference by SSCP in clones homologous to X94609.

primer 5 & 6 (N terminal)

primer 4 & 7 (C terminal)
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Fig. 6. SSCP patterns of cDNA. cDNA was synthesized by random hexamer from total RNA. cDNA was amplified
by primer sets, 4 & 7 or 5 & 6, respectively. SSCP was done by the hot PCR and by the electrophoresis on MDE gel.

E3) FT60-2, FT60-11, FT62-7 @ FL62-3 28 ti4
o 2 C terminal® N terminale] primerE Al&3te] SSCP
£ 8 A3 Coterminale] SSCP= 25 3 bandZ £Y 3
x| A] A= et 22} N terminal& RT-PCRZ £
A& A3} FT62-73% FL62-3& SSCP 4do] YA &
259l 0.1} FT60-2, FT60-11 & FT62-7¢ A & o2 4t
& Bt} o] E 3 894 2 bande] §] % bande FY
g 29 oA BHAHYAD ot F9] bande o) F Ad
7t 242t gsich o]l § 4 F89 H7IME LS vlud A%
FT62-77} FL62-32] d7|xgL ¢d3d dxstde,
FT60-113} FL62-3& N terminal Zo| 4] 1 base pair7l 4
2 8tA] 9k, FT60-29F FT60-11 9 A] N terminal Z-ell A
2 base pair7} 2] 5kA &t} (Fig. 5).

p58 cDNA2| SSCP 1}

Ao e ps8 frAate thdd & BEIY] A5t
CONAGIA %@ SSCPE °l§& 7bs4g 2ystun
FT32, FL32, FT60, FL60 B FT62, FL60 cDNAE tide

2 C terminal®} N terminale] SSCPE 4 A3 A3 7| A
W & F7)EE SSCP Ao A& Aol g BEE & AN
o} (Fig. 6). ©=] N terminaloll 7}7+-& %2 primerg AHg-
8ta} SSCPE AAI g AzlollA FTe07} FLE0 A FT32,
FL32, FT62, FL628t+= g 744 Hel o] %3l bandr}t
FAHA gt

1

al

NK A o] g gl A= £9stA vzl =t

- 7} gl ¥ scid Al A B g i e} myeloid cell&
Aol wha T Aol NK M| £7} 2R E ol A7) o 2ol

NK M7} T Y7o d@slol gt F332 3l
O NK M2} T JE7E F A ¥Ede BHRHAE
Hagd o 3% gdo] gou X3 g CD3EA
TYZF W olat Blo} NK XX CD3 7y, 8, e R ES &
g’ gris] 45§ NK A Xo) A& CD3 EAEC)
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BHE A FA T 53] CD3ex IL-22 NK M EE 233}
A upregulations]o] ¥¥ g ¥ ol CD3e A A F)
7} e v 2o E T I 7 NK A 271 B8 Bds}
A g&7] W&o CD3e £A7} o| & A 2o} W3} YT
fdo] 3lg Ao 22IYP. TYZIF A4S AN #
A ol A = triple negative (CD3"CD4-CD8™) g% A %7}
NK M2z @gste Aoz gaix 9g®. CD3CD4”
CD8™ Al X9 IL-2& FH7 )8l wiFaha NK A X 2] 4
el CD563} CD16<S R3] NK Al ¥e| EHMEE
ZolE 7l%o| dE AFAYU NK A EE B3fsigon®
Blo} 2t (liver)dll M fALg AlEFo] 2AHAAG. §
2 FAo| sk CD34%,CD17,37,47, 87,567 Al
¥ Fo| stem cell factor, IL-7 2 IL-28 F 718} v s}
W NK AZ2 290 n BaEQo®? oo @y
Aol radicresistantdt F4 23 o] gty LA
AoH. 22} FAol e w2 E NK A 25} 343
Hoz AAPHRY, FAo] A7 Ao RAHAI|AE
NK A7 dA5 229 Fante] NK A 249 ¥
7121 FAEHR = GRS NK A Ee} T FZ 730 #
Aol ®7] w &l FAoA NK Ao} 23} NK cell
receptore] 4 23S &= Ax YA Aol

B A7oMe ol FAM ¥} 7 FZ T pb8 &
AA BHo| FEAslA Ho} FAMES 3 HEFFAA
NK Al Z2Fe] ZA & AAlshe 231 AUt ol =Ho}
FAAEG T FZ A0 o} & WA R BE A2
RNAZ tj4e 2 3la RT-PCRE &3 % Aot} H
NK M X 2o CD4"CD8~ FAAElA off TCRE £E
A Ao NK cell receptorE X &3+ natural T cell
o] RuHAUR®, FAM L o 05%, 27 YT
50%7} natural T cellol] si@&ctn &g ™® 2 A@o
A EFE p58 F-A AT NK A2 o) 93t AQIA] =& na-
tural T cell Zoll o1& AAA = B&3A & ¥} o= F
AA TS} 7 GEFTE ZUR A & olFo 2 Uy
ol p58 B@ & #F3toiol §Ud Aoz Aztdd. 19
U B dpAaeA] 443 NK A oA RAEE ¥4
2}l CD16 R €D560] YXe| &4 FAAMES 3 Y=
TFAME BEE R ol FA|o] pS8o] REHE A&
E3td glo} FA3 ol AEH NK HE Ee NK X
o] AFMEN EAE 7HeAE AA 2 U 53] F4
AXe] A4 CD16 & CD56 %A M ¥ o] Hlgo| A
o p58e e AX/ 2AHER FAdME NK
AEXBYE natural T cellel A& ©] AJASIAIS 2 &
Z o) A& CD163} CDS6 H]&o] tha §& Ao 1§
of NK A E A gl AEZ QAsle] psBo] EPFHE AL
2 F3494.

B Ao A ps8e] A S 3] At ges
SSCPE AA & 7 E8¢ ddoz M9 S By
3la N terminal®} C terminal 392 Yro] SSCPE AA
g A3 GrIMge] BYF FEoME BYF SSCP &
Aol AFEQATH 4 £F/ e F& (FT60-2, FT60-11, FT62-
7, FL62-3)2 homology searcheollA] X94609¢} §-Al4] o)
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Zoto} N terminale] SSCPoA] Aol bandE E.Y
. o]E E89 97 ME& EXE A C terminal
2 231 x] %t N terminal K919 1 base pair =& 2 base
pair7l 2 Rg KA o] 8 o] 1 base pair E
£ 2 base pair/} & 73 $-ol= SSCP £4& 5319 3+
e ¢ LS ¢ 4 Ao o8 3l B AFAE
o] Al-&-% primerEx} SSCP Y o= p58 fAAtel theF
AL AT F JAL&E AAIEY. B dFAE] AHE
@ primerg-2 pb8 FARS] TrFAdo) AFH e 2
HHE T4z BEoj e ¢ ARG #A ek
& p58 RAA MPo] #E=7] w el ps8e YL
TR Aggetctn AYzhEct. & GenBankol]l 2@
FAZ &2 VM dA e FEE UARA 4
7INEe fFAMES Bov tE 8k $AHAD ¥
A7 e} FT62-77 FLE2-3 22 4T MAA A €
ZEoE &H3] 2L AVIMEE YA ofof W
8ty FT60-29} FT60-11& FY /A9 TY A7ldA &
e S8 G F71A4 ¥ (2 base pair x}0])& e
Aok A9 22 X3 E ez dAG B4
TFAES SSCP ¥ 47144 A AFHAME {FALS
o] #AE Q) (data not shown). B B A TN e
PCRE ¥3lca] cDNAE 2493l o2 1-2 base pair
9] ztel& PCRe) 9@ 2 /Y 7He A= €43 WA g
Fe itk .

EAFADRE T8 "o} FAMNESL 7 Lo
A p58 RNAZF AAEs NEEW dloz: ¥PES
TR ph8el P E AMEZ NK AEAA T8
natural T cellglxl& £ A7z 798 £+ gloy
A o] FAMESL 2 FZ U} pss EAE nE T
£ AL RT-PCRE %3l AjA3tglon T3 psS8 RNA
9] A& votsl=d SSCP HE o) 48 4 UL Al
Algtct.
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