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ABSTRACT Differential display based on PCR was employed to identify genes expressed during tuber-developing
stage of potato (Solanum tuberosum L. cv. Irish Cobbler). An eukaryotic initiation factor 5A (elF-5A) clone isolated
from a cDNA library constructed with developing micro-tuber using a probe of PCR fragment. We isolated three
positive clones and one of them contained open reading frame. This clone revealed high sequence similarity to
tomato el 5A cDNA. At the DNA level, there is 94.8% identity with the tomato elF-5A4, whereas at the protein
level there is a high identity with 97.5%. The potato elF 5A clone is 716 bp in length and contains a single open
reading frame from 57 to 539 bp, a 56 bp 5 -untranslated region and a 177 bp 3" -untranslated region. The
deduced protein composed of 160 amino acid residues, with a predicted molecular mass of 17.4 kD and an
estimated pl of 5.5. The sequence of 12 (STSKTGKHGHAK) amino acids among elF-5A proteins is perfectly
conserved from yeast to human. That sequence in potato elF-5A protein is also conserved at position 46 to 57
amino acid. This region embeds the post-translational modification site of the lysine residue (at the seventh K) to
hypusine that is crucial to elF-5A activity. The northern blot analysis of elF5A has shown abundant expression,
mainly in flower organs (stamen, ovary, petal, sepal), fruit and stolon.
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Eukaryotic translation initiation factor 5A (elF3A)= ©] A sk Ao] & EAo)t} (Smit-McBride et al. 1989a). Hypu-
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1989b).

eIFSA= A} (Jenkins et al. 2001), Z3}g], &5 SolA]
B37} HQ=d], Schnier £ (1991)0] 2JatH FRME o]
o) 2o g hypusine /o] M EAGR B
"4F o2}y 31¢ith Kang= Hershey (1994)= elF5A 9]
L FEE AN AEE o8 ATAFA elF5A
2 AelF o2 ojrl mRNAC WYL Yaia] B3}
durdQl gd FAE fEiM AFHoE d8
Hohe Axe 4% dAtdgd #48y 3 7FsA
AABE L T2t ob27kA] elFSA9 1] hypusine
| o Agg 7)ol dsie Aol =A] 1 it

£ A7odMe 228 AR FAAA (tuberization) F ol
T3k FAAEY TEFYS ot rA v AFe
AFH7E &olgt A 71 Y AHgEEe FFEe
sucroseE At AAE FEF &
A F ke differential displayH& ARS8l Be F4A &
AE FHE & Y3k o] FEA DNA ©wHEs 744
sequencing 3] homology ZAAS 3l 1 715& ZABHY
E A3} I Fol 3 DNA ©#o] elF5A §AR) & §A}
3 vehlol, o] 7% BHE probeR AHE Zabel
micro-tuber2 THE ¢DNA library screeningg E3}¢
elF5A 9] full-length cDNAE £2)3F & 1 EX-E A
71 O A3E BIslaA) Sk
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Aol AL 4R} (S. tuberosum L. cv. Irish Cobbler)+
1/2 MS (Murashige and Skoog 1962) v x]ol] 3% 2]
sucrose & A7tated 7Nl skgleH, 25C, 16A12F 33
A olgollM 4F 7HASE AhulkS 3ok ZhRjol A
microtuber®] FEE 915t JAR|A A& Z2p g
v} E 22 30 mle] 1/2 MS YRR A 357 AAAIZ
I AARAE WAz AT 10%9 sucroseE H7}SH
12 MS AR E Yol 18T GAol| A 357k vl oFstith

Total RNA2S| =& 3! cDNA library X|Zt

71l kS Eéte] f-5 % microtuberE A% & AAF
5 g& AHE3to] Shirras 5 (1984)9] WS o7k Y3

total RNAS F#&315th Micro-tuber25E &3 total
RNAE Poly (A) Quick mRNA Isolation Kit (STRATAGENE)
S AHEste mRNATHS: #2 - HABIACH, 1 F 5 ugs
ZAP-cDNA Synthesis Kit (STRATAGENE)-& ©]£-3}d
¢DNA library & A Z}s}5 0}

eIFSAS] 37 BE BAlah] A EHOIA At
722} zF ZA G 7oA f-E3F microtuber Sofl A total
RNA extraction kit (Kisan Biotech, Korea)2 A3} total
RNAZ F£3 % agarose gel 271953} spectrophotometer
& AMg-ate sl -70Coll BastHA AMgstith

Differential display A4

ZIWel A 357 AAKAIZ Ao 10%€] sucrosed A 2] ¢
T GHE A wdsbax AZIEE ARE AFH 31, total
RNAE FZ3I%th 54 total RNAE AH§-3td WA
primer (NMT2)¢} 10-mer (Operon) primers Z g3t
¢DNAE A8t & Liangd} Pardee S (1992)9] we] o}
24 differential display & 4 A)5}53 T

¢DNA library Screening 3! Northern 244

Differential displayS £3te] £2]19 elF5A §3xF ¢¥H
S A}2&}ed cDNA library 228 fuli-length cDNA clone ]
BaE AEssgrh 10,000 plagueE nytran membrane
(Schleicher & Schuell)o] 743 & PCR ©8< [o]- P2
Zhd sl probeZ ARSI, 5719] positive clones A2}
st

elFSA 3710 WS F4317) AsiA 2 7+ 232
ZHE £23 total RNAE 27 10 pug¥ A7195E & 5
nytran membrane (Schleicher & Schuell)o] T A&}
Probet full-length eIF5A ¢cDNA clone £ 2 HE Eco R13%}
Xho 1& AFgate] e F [a]- PR ehdele] AHESIRL
1w, hybridization< 42°C9] 50% formamide (v/v), 6 XxSSC,
0.2% SDS, 10 xDenhardt’s solution (Sambrook et al. 1989)
7 10 mg/ml ¥A] salmon sperm DNA &M 315 5
oF ¥k2-& AJZth Membrane filter= 65°CollA 2XSSC,
0.1% SDS &2 30% Mg F 0.1XSSC, 0.1% SDS
LAoA 30% A& 3R S, whatman paper Yol 1087}
AZAIZ] Z 70°Col A X-ray filmol) 48 hr Z¢F =& Atk

DNA Sequencing & HIE £M

7+2+¢) cDNA library screen< E3le] EZ 3 elF5A
cDNA $3dA= sequencingg 3}7) $siA oA (XL1-
blue)ol] A Hghsto] LBujRo A 3151 vl et 5 Plasmid
Purification Kit (Kisan Biotech, Korea)2 AR&&}e] plas-
midE 23] - A3 & ABI377 (Perkin elmer) 7]7|& AME
3lo] sequencingg dEd. EHE cloned NCBI9
BLAST ZZ7138S AM-3la] homology M-S AAg &
DNAsis (Hitachi) S22 £4 T2 3HS AHsle F-A17}
B2 AA)1El9 T CLUSTALW Z2 138 AR ste] o
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84 Wi F59 &4 € Aujivie) ohyzl, f-AAe) A
FE WEA B o|FelNT Yk BN F2 A3
L2 avEe A (wber) EF Sl A 2]8H4 (stolon)©]
WP F O YRR A sle A2 HReL O
3 Ager gt noe S5o] ojzolxE Jue
% (tuberization)©| t}.
¥ AT e olgis 17 AT B #
52 ggoz Susl el JRYA e was
259 AnbAQ) oS FAVS} AL differential display'd
AN B ARE AT ARE A7 Solg 2R
W oA E olgste FEE (10%)9] sucroseE 28
17°C o) Falor) 3574 vjeksliA ZF ZAERE AFE AFH
3197 total RNAE FZ3lo] cDNAZ A3 £ random
primer$} B4 oligo-dTprimerE Z3}3le] PCR HHe-2- A
71 & ¥4 PAGEE 4Asto] 100712] DNA @8& 4 ‘?j}t:;_
T UKDk I FollA ERFES] elFSA 3R] £2 454
£ Ueld DNA ©HE probeE AME-3te 7+Ake] micro-
tuberZ THE cDNA library screening @+ 23} 470 9] clone
Aabsl O U sequencingS 3F A3 1 oA 3 clone?t
ol eIF5A 9] full-length cDNAS ¥ 3317 gAch

7kxke) eIF5A cDNA S #2279 E48 Aw i, A3

1017} 716 bpE AR 5 ¥ E.9) (untranslated region)
ofl 36 bp, 379 3 W)WY 19 (untranslated region)ol] 117
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1 CAAAACAAAGAGAAGT TCATAACAGAAGAAGAGAGAGAGAGAGAGAGAATTTAGCTATGT 60
M S

61 CTGATGAAGAACACCATTTTGAGTCCAAAGCTGATGCTGGTGCCTCAAAAACTTACCCTC 120
DEEHHFESKADAGASKTYPAQ

121 AACAAGCTGGTACTATTCGCAAGAGTGGTTATATAGTTATCAAAGGCAGACCTTGCAAGG 180
QAGT I RKSGY | VIKGRPCGCKYV

1€1  TTGTTGAGGTCTCCACTTCCAAAACTGGCAAGCACGGACATGCAAAATGTCACTTTGTGG 240
VEVSTSKTGKHGHAKT CHTFVA

241 CAATCGACATTTTCAATGGAAAGAAGCTTGAAGATATTGTTCCTTCATCCCACAATTGTG 300
VD FNGKKLED Y PSSHNCD

301 ATGTGCCACATGTCAATCGTACTGACTATCAACTGATTGACATCTCTGAAGATGGTTTTG 360
VPHY NRTDY QLI DI SEDGEFYV

3¢t TGTCTCTTCTTACTGAAAATGGAAACACCAAAGATGACCTCAGACTTCCCACCGATGACG 420
SLLTENGNTEKOOLARLPTODOA

421 CCCTGTTGAACCAGGT TAAAGGTGGATTTGAGGAAGGAAAGGATCTCGTGTTGTCTGTGA 480
LLNQVKGGFEEGKDLVLSVM

461 TGTCTGCAATGGGTGAAGAGCAGATCTGTGCTGTGAAGGACATTGGTACCAAGAGCTAGT 540

SAMGEEQU!ICAVKDIGTEKS *

541  TGCGCTCATTCTGCAGCATAAATAATTGCTTTTTAGCCAAGACGCTTTATATCTTGTTAT 600

601 CGTGGTACTTTGCAATCCGTTTYATCGTGAAAACGCCTTATATCTATTGGCATGGCTTGA 660

61 ATAGTTGAACTCTATAGTTTTTGTTTGGCAAAAGGCAATAAACTGGATTTGATAGCAAAA 720

721 AAAAAAAAAAAA 732

Figure 1. A ¢cDNA and deduced amino acid sequence of elF5A
¢DNA isolated from potato. The putative polyadenylation signal is
underlined. The asterisk is indicated the stop codon.

HAfel SW Y w24 - 285

bpZ TAHe] 9low, EntES] eIFSA cDNA ¥74d
94.8%¢] Wi$- =& AEAS Ve (Figure 1). 57H5]
A7)1Fed Je ATG ZELZE AZEHE Ty Wy 59
(opening reading frame)= 666¥%|2] TAG IEZo2 =7
HAok I8]13 697~702 bp ARo]e polyadenylation 21 5¢Q]
AATAAAZY EA1ET 1o, 11 Holle 16712 poly A7}
AZso] otk A9 elFSAE 160719 ofp|wato 2 74
Hol glow, Bk 174 kDa Aol pl& 55 AEE F
A=Ak

elF5A -2 kst AAEA oA BuFo] s v+
¥-o] tEEA-AAE (multigene family) 22 £A1817 = A
o2 4#A AUk o]F elF5A9] ofr|it A|ES v 2
3} 158~16070¢] ojmjicite & A= glont, 7k 7
o= 153719 oniito® FAHY glof AEAMKET 1
A717} Btk (Figure 2). A9 elF5A$}F TheFsh A Ea <)
A B7E elF5A $AREL ofu et o] W s £3he

Arabidopsis MSD-EEHHFE-SSDAGASKTYPQQAGT | RKNGY |V IKNRPCKVVEVSTSKTGKHGHAKCH 58
Corn - MSDSEEHHFESKADAGASKTYPQQAGTVRKNGF | VI KNRPCKVVEVSTSKTGKHGHAKCH 60

Dianthus MSD-DDHHFESSADAGASKTYPQQAGT | RKSGH I V IKNRPCKVVEVSTSKTGKHGHAKCH 59
Manihot MSD-EEHHFESKADAGASKTFPQQAGT | RKNGY | VIKNRPCKVMEVSTSKTGKHGHAKCH 59
Medicago " MSD-EEHHFEPAADAGASKTYPQQAGT I RKNGY [V IKSRPCKVVEVSTSKTGKHGHAKCH 59
Potato MSD-EEHHFESKADAGASKTYPQQAGT [ RKSGY [V IKGRPCKVVEVSTSKTGKHGHAKCH 59

Rice MSOSEEHHFESKADAGASKTYPQQAGT I RKTGH! VI KNRPCKVVEVSTSKEGKHGHAKCH 60

Tobacco MSD-EEHQF ESKADAGASKTYPQQAGT | RKNGH I V KGRPCKVVEVSTSKTGKHGHAKCH 59
Tomato MSD-EEHHFESKADAGASKTYPQQAGT IRKNGY IV IKGRPCKVVEVSTSKTGKHGHAKCH 59
Drosophila MA-ELDDHF-ETTDSGASTTYPMQCSAL RKNGF VMLKSRPCK | VEMSTSKTGKHGHAKVH 58
Human MAD--E 1 DF -TTGDAGASSTYPMQCSALRKNGFVVLKGRPCK | VEMSTSKTGKHGHAKVH 57
Yeast MSD-EEHTFE-NADAGASATYPMACSALRKNGFVV IKGRPCK | VOMSTSKTGKHGHAKVH 58
* * IR ok x * ARk KRR RKREIRE K
Arabidopsis FVAIDIFTSKKLED I VPSSHNCOVPHVNRTOYQL | D1 SEDGYVSLLTONGSTKODLKLPN 118

Corn FVAIDIFNGKKLED| VPSSHNCD | PHYNRTEYQL 101 SEDGFVSLLTSDGNTKDOLRLPT 120

Dianthus FYAID]FNGKKLED | VPSSHNCOVPHYNRVDYQLLD | TEDGFVSLLTOSGDTKDDLKLPA 119
Manihot FVGIDIFNGKKLED | VPSSHNCOVPHVNRTOYQL | D't SEDGFVSLLTETGNTKODLRLPT 119
Medicago FVAIDIFNGKKLED [ VPSSHNCDVPHVNRTOYQL |01 SEDGFVSLLTONGSTKODLKLPT 119
Potato FVAID[FNGKKLED | VPSSHNCDVPHVNRTOYQL | 0| SEOGFVSLLTENGNTKDDLARLPT 118

Rice FVAIDIFNGKKLED | VPSSHNCDVPHVNARTOYQL | D1 SEDGFVSLLTESGGTKODLRLPS 120

Tobacco FVAID{FTGKKLED VPSSHNCDVPHVNRTDYQL D | SEDGFVSLLTENGNTKDDLRLPT 119
Tomato FVAIDIFNAKKLED | VPSSHNCOVPHVNRTOYQL 1D I SEDGFVSLLTENGNTKDDLRLPT 119
Drosophiia MYG D! FSNKKYED) CPSTHNMDVPNVKREDLQL 1A SDDSFLTLMTESGDLREDLKVP- 117
Human LVGIDIFTGKKYED | CPSTHNMOVPN IKRNDYQL | C1 ~QDGYLSLLTETGEVREDLKLP- 115
Yeast LVTLD | FTGKKLEDLSPSTHNLEVPFVKRSEYQLLD I ~-DDGYLSLMTMDGE TKDOVKAP- 116
K oRRE ko Ak KR xR Kk K k% ok * o«
Arabidopsis DOTLLQQIKSGFODGKDLYVSYMSAMGEEQ I NALKD | GPK-~ 158
Corn DETLVAQIKEGFESGKDLVVTVQSAMGEEQ | CALKDV-GPK- 160
Oianthus DEALVKAMKEGFEAGKDU { LSVMCAMGEEQ | CAVKDVSGGK~ 160
Manihot DENLLSQ I KDGFAEGKDLYVSYMSAMGEER | CSLKD | GPKN- 160
Medicago DDSLLTQ!KOGFADGKDLYVSVMSAMGEEQ | CALKD | GPK-- 159
Potato DDALLNQVKGGFEEGKDLYLSVMSAMGEEQ ! CAVKD 1 GTKS- 160
Rice DEALLTQIKDGFAEGKDL | VTVMSAMGEEQ | CALKD t GPKN- 161
Tobacco DONLLTQIKDGFAEGKDLVVSYMSAMGEEQ | CALKD | GPK-- 159
Tomato DOTLLNQVKGGFEEGKDLVLSYMSAMGEEQ | CAVKD I GTKT- 160
Orosophila EGELGEQLRLOFDSGKOLLCTVLKACGEECY [ ALKTNTALDK 158
Human EGELGKE  EGKYNAGEDVQVSYMCAMSEEYAVAIKPCK———~ 153
Yeast EGEL GDSMQAAFOEGKOLMVT | | SAMGEEAA | SFKEAPRSD- 157

* * x * ok *

Figure 2. Comparison of the amino acid sequence of elF5A in
Arabidopsis thaliana (AF296082), corn (Y07920), Dianthus caryo-
phyllus (AF296081), Manihot esculenta (AF266464), Medicago
sativa (AF416338), potato (AB004823), rice (AJ252135), tobacco
(X63542), tomato (AF296086), Drosophila melanogaster (AAF
80375), human (NP_065123) and yeast (FIBYA2). Amino acid
sequences were aligned using the CLUSTALW program. The
shadow region embeds the post-translational modification site of the
lysine residue (at the seventh K) to hypusine that is crucial to elF-
5A activity.
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AER 2212 & A3 BrlEY 975%E 7P 2 4K
< Jergigled, 222 71AF (Solanaceae)d] &at=
tobaccod| A 91.8%, 1 o918 AEjAE §3~88% 2 Bl
A o A=AL Ul oy, Drosophila melanogaster
51.5%, humanol A= 55%, yeastol A 56.8% 2 dAlwA ut
& A0S Jerhglth ¥R 278l elFSA 9 EE
ol 127019) ofu)=AF A YF (STSKTGKHGHAK) S &R0
A Abgdoll o)l27)1712] ghsiAl HESS] AT (Figure 2).
o] GHL elFSA T BA4E vehlle o SlolA B
A9l hypusine2 A= HAL £ £4] By 59 Qe
oFF 23 ojrh

ZAA elFSA frate] WHEAME siA] atel ok
3 ZZ A total RNAES FZ8}e] northern blot £4& 4
A3k t). Probe: elFSA clone 2. 25 H Eco RI} Xho 1
A48 A3 T agarose gel BG5S 3o BFAG T
[]-PE2 EA 3t AF235l9c). O A3 control 2 A3 7}
28} cathepsin D inhibitor®] #3129 W&kt ThEA)
elFSAE 7Zzte] 7t 2o I g e & 4 i3tk 53]
2735 (stamen, ovary, petal, sepal), 34 (fruit)3} stolon
Sl v B 9 3 glon, doMe I HdF
o] vlZ3 A Uebsdtt (Figure 3). 9] RS2 Ho} elF5A
AR Z2RplA] ojn] Aed 2AQ Yol Asd AF
dlA Riks #us NE Fgohy ER A0 )RR
AdE ZAo A gas) Aysty e AR AztEY HR
9} & 7}x|3} (Solanaceae)l &8l HuloAl= NelF-
5A13} NelF-5A2 5 cloneo] ¥-25o} B 0+H (Chamot
and Kuhlemeier 1992), NelF-5A1 cloned] 3’ £-o]2 ¢l probe
E AMEEle] o]So] WEEA S 3 Ax 2, £Y, dxF
A tgo g wAEg o, HadE I dHe] vje
o WHZEZ o)A BFo] HA F3kth NelF-5A29) 74
el

Zog 7 wael Ao, 12)e) cIF5ASH
$A18 2 PP Ui ek

Le St Ro FB StaQOv Pe Se FrSto SS DT MT

elF5A epeoeofPoO®enees
Cathepsin D ~ N ~
inhibitor . " bl - '.

Figure 3. Northern blot analysis of the differential expression of
elF5A in various organs of potato. Ten micrograms of total RNA
were loaded into each line. The membrane was reprobed with
cathepsin D inhibitor cDNA isolated from potato. Le, leaf; St, stem;
Ro, root; FB, flower bud; Sta, stamen; Ov, ovary; Pe, petal; Se,
sepal; Fr, fruit; Sto, stolon; S8, swelling stolon; DT, developing
tuber; MT, Mature tuber.

elFSA §RA= A EAY A= ErtE (Wang et al. 2001),
2222 (Dresselhaus et al. 1999), &a} (Pay et al. 1991), &
)] (Chamot and Kuhlemeier 1992)¢} o[2lolle of2] A&
oA BaEe] AR 28 SEEY J=dl o5 o
oAt MYS wigated AFE ke RATAE ZAlsE A
o 7R} QoA elFSAS 7152 dolBe v YoM F&
st} ohokst A EA A BIH elF5A FAAES] ofn| At
g v - 43 A3 A5 9] eIF5SA &4 (Group 1)
% 2o, A, 35§ (Growp Do} ¥ I50% 2 Y
FolRHom, AEA S elF5AS dAEL T A&
% ARG AB9 R fol BEaE Aoz vruy
(Figure 4).

7Abe] eIFSAE 7+E 71A 7 (Solanaceae) 4821 EvtE
gt tf$ TS ATAE JeEhigi ot e A F
me] AfolE AAEThe A AEQ B vuy 7t
& FdBA e Ao et 121 olF ¥ I
(Group 13} Group 112} AEA L 51~56% ZEZ Wl
B335 elFSA waldSolA 12708 ofr[it MY
(STSKTGKHGHAK)©] &R0A Al o]27|71] ¢hdl
A REF 0] gl A2 7 Hol elFSA v A5 T
deld I 7%l & HEH glE ALRE A7) o]
g2 W] & 520 93 hypusined] Aol o|FAE
o2 elF5AY 71%2 W317) 98 B A7) 2gHUL
U old7tA wasA slwge Eie gtk &R oA
eIF5A 9] hypusine £ Al 9] Az AEo] 4ol
= RP%T 991} (Schnier et al. 1991), Kang#} Hershey 5
(1994)0) 25} elFSAS) gAJo] MelAo g2 ofF mRNA
o] WS YA BRdIAL £ durHQ v FAS

Asix AoiH o PO RTE AE 4% dAEA

l

=

0213
0.048 Drosophila
_[— 0213
0.061 Human
0.262
Yeast

Rice
Tobacco
Manihot

Potato
Tomato
Arabidopsis
Medicago
Corn

L 0105 pianthus

Figure 4. Phylogenetic analysis based on amino acid sequences of
elF5A isolated from Arabidopsis thaliana (AF296082), corn
(Y07920), Dianthus caryophyllus (AF296081), Manihot esculenta
(AF266464), Medicago sativa (AF416338), potato (AB004823),
rice (AJ232135), tobacco (X63542), tomato (AF296086), Droso-
phila melanogaster (AAF80375), human (NP_065123) and yeast
(FIBYAZ2). The phylogentic tree was reconstructed by UPGMA.
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BAY TF5AL AL Gle] 0| elF5AS) F15E B3t
3 FEas) gEAE Lo A&de dTE URE §HT
2ick

)

22} (Solanum tuberosum L. cv. Irish Cobbler)¢] 373
A3 (tuberization) E¢h] R aE FARANEY WA
< Zr18tAl differential displayH-S AAJ8F9ith Differ-
ential display & ©]4-3}o] E2]¥ elF5A DNAYHE probe
2 AR2sle] 7HAFe]l ¢DNA library screeninge E3}¢]
elF5A full-length cDNAE 7HAlo|lAM AH&og 225190
779 elF5A clone EvlES] elF5A cDNA g7M g}
04.8%. ol At MPo= 97.5% 2 ]9 =& SAlAS
UER AT 7219] elFSA fd2k= Zo)7t 716 bpZ &hte)
@ E code Yo (ORF)E EF3tY YA o] G2 £}

2 174 kD, pl 5.58 2H5= 1607]9) ojujxalo @ 7AE
eIFSA ol A-S codesty QUQITh elFSA g A S ] 127
9l op:AF M (STSKTGKHGHAK)S & RoA] A}gho)
27714 Sa HEH) Qe AoE YA e,
A ME B3 2 BESO gIith o] JH elF5A Ty
Zel gA4E veid= d i I+ 9 hypusineS A
e AL & A BT B9 e o 593 Xeluh 7
2ol A elF5A 8- z)e] ] okrals. ZA}sl Azl 71—1}01
2Rl $HS BB, A%Yel FAARcE AR
2 BZSH0] &9 dojur UE EHE (stamen
ovary, petal, sepal), 34 (fruit) @} stolon 59 ZAE0) A
Hin A g BEE T 9k
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