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The securement of total full-length EST, expression and
characterization of useful selected genes from deer velvet
antler



—

W
K

e
i

2

oF

E BHIME “EST ¥

AN 2z='l . A (A EIA =8

e
P

EST Database 1%

1]
=

o] AA full-length EST & X

ok

5

;o\n

i

HIAMZE A

9

24,

2.

2004.

i+

]

o

L
o

Ui

o

O

 Hlel X W E A (F),






. sgeA 20020 120 1 - -
A gl i s [M1-0218-03-0001 ﬂ __‘;’Lﬂfl 2003, 11 30, @A FE | 9A) / G2A)
AR ST TAY
ALY
ATAE (B EFREE A7 EAY
23 4 (BT R AAA TH 2209 B 44 - 2 4A2E Al
R ¢ ° |8 EST Database 7% % 432 0@ h= £4 A29 /g
b ° A5 (907 =89 A7 fulllength EST &8 ¥ /84 £d9 ¥d ¥ 54
- T
%! 2273 EES 1326,00031 ¢
21T} ; 5 o =Tk ST 1 gt
a4 94 ol & A %zg o‘ggfk U 83 °L°__f?] 714 617,400 91
TR e um | % Al 1943,400 §1
A7 4% ¥ .
PAAER A gede slgng ea | gedldy | FedE (@)
TAFTEFAT | =T Fu=drr1es
e g | drEs dArAda
X
QHATRBE FAE A2 50040)u) ij";
F9 A48 158 548 FAASE AFAA FRE 1,000 74 54 fulllength cDNAIA A7H-3A
AAES

& |
o 7IEH0E 2olx Qe FAHA F& GoIN MuvtsAel e Bl £ 3
2l = S T3l 2 A 16709 M ke T FRE 58 fAAES ok
31 E3F sequencer} BHE W =8 AA ESTE AYA 7FX e ¢lov basic researche| 8.3 Ty}
% Z, A271A We7 wRE testosteroned] H8o] Od F8 ABE =EALY
vAE ZoE2 Hugoe] glon o] TEEL H8AE FAoA BEAX EFE B
2 deA JSW, o] 32 ds] 5849 TE ouREdA TEe] At
Bazh A9 g5 o]dl cholesterol2 ¥ ¢ W3l®l DHEA (dehydroepiandrosterone) Z -] testosterone
AgAsted g4380 F H4A (3-beta-hydroxysteroid dehydrogenases}  17-beta-hydroxysteroid
dehydrogenase)& & %17 EST geneel ] Zobu-olkahe] A5 o] 85 %ol 4e). ole& Fakz H8uhof
2 testosteroneo] AFA Fths AL 7483 AALF-oj9ke )R A 0.2 cholesterolZBE Sdld & 2
9] steroid hormone$l corticosteroid A $tAdel] Toddts F4AE AF AR A @o} choresterolt)F-5-¢
steroid hormone$}4J-2 testosterone FAIZ o g R & Zitha Alg g, ol¥lo| =8 EST geneolr ¥37
BFUEE AME A7-FHAeke] AJEA vlaAT 85 % ol AEAE 7HK cell cycleo] BAHE w9 @
genes0] Sl&o] BoP-ole H&o| Ag AAsta BIsle 2oty RE 4] AN oFtdx =
& EST geneoll Al 98X FH| 28 ARNE Qzbhaxtele] 454 winds) 85 % o4 4548 717 cell
growth 52 ¢ oj49] cell growthg Ao zEH oz LHde As 9 Zd FHE 9§ g
genego] 1ol WEH-ole 580] A& ARea Eiste ZHoA W gog A

= SAS 2A¥ths RS 2Ys] A a2y FRTE $8F Ade 58dM 48 /89 &

i oMol TP 4840 F Aol ¢
W Eo AR A AYNRARAY o) R,

2
ol
-
R
0¥
2
N
-

& = =g full-length cDNA, 3-beta-hydroxysteroid dehydrogenase,
Aol o o 17-beta-hydroxysteroid dehydrogenase, cell cycle o @ ¥ genes, PDGF-beta
(Zk 57 o]4h) o of Deer velvet antler's full-length c¢DNA, 3-beta-hydroxysteroid dehydrogenase,
° 17-beta-hydroxysteroid dehydrogenase, cell cycle-related genes, PDGF-beta

-3 -




ko
12
M

lo,
2
il
we
o
o
=1
ol

I. Al & %89 #AA fulllength EST 31 ¢ 84 4

I A77pge 53 % 8a

AT =4
c g0l AR full-length EST &R 3 cDNA chipS ©]-8 3 expression profile ¥4

mgol OE 4RA A P Haa AR A
-0 8 JE57dEFH] fZ2e 98 Full-length EST 1,00070 & Z33 BST F71 AR
60,000(30,000 X 2=60,000)7F 2] R E Esie] Yz 2o g DBE HRFO R
A R FAAES) J5EN] HAL nE

=8 f3A ARE E&H0E fA BAINA F&F FAAE FohdA FHA A
Z2FE BT olF AAER] ©uA oiEAd B A ol&E& 9% Bioassay
systeme] 23] 3 A2l

- AT Bad

sgo) @ RAAGE, AAGHEAY el 72
FE, EAYENE BUE o8 U BA $9 BAYBRE AT 2 o)) U 4
S B AEE ABIE AUE FIL WS A dlol, 42| DNAS o
F B4 Aad 1EE o8l S8hde w

5& DB ‘;L'—‘if ‘;% Tl“g'%;é C] =1
Aol wj$ ot =3 A F7HA PubMedZ

M-S F3 hsle 2 AF 7

Az A FU Y E35E AHEGE K& FHlE FEAAE 7MAx L%

NAS YFYIsle 715E Bela AP AE e AES dHolnE oloﬂ o 8k
e}

o HaTtAsh S5

%o r
e ot Hﬂ

M AFALS HE 2 ¥

« Cervus elaphus2] & £7|E g Adsle] mRNA £

* Biotin-labelled magneticg o] &34 7]&9] %3l w8 FAAE sz 2
2 & HFHAE negative selectione] oA Aol F  primerg o] &3



bidirectional cDNA. library#] &
« 5-racing WH-& o] &3} =89 full-length EST 31

« 89 A EZE EST clone 30,0007] A= % DNA sequencingg &}7]$]3l 30,0007} 2]
cloneg Al:=dol] A&

cHlo]RQAXWE L T2 s B 58 F8& AR fulllength DNA sequence
Fu (5007)) 2 ANRAAG] FEA MLE BE FUR M L 5599 &
88 994 A

&

2 s 7hed F88 FAAE AF7A §RE 1,000 H718) =4 full-length cDNA A
At e Hae vlEgGer 2oy Qe FHA F& oz NUTeA ]
Je B FHAES woloddydga z2ade Fi) 2 FI 1649 7 Jbed 8l

Frigle 58 FAAES Fohd. 283 £ sequencer} ¥HA =8 HA ESTF 49
7YX §lou} basic researcho] F23 ©A7} E9et FAAES Fobd. & AS7HA ¥
H2 £ testosterone®] w&of tigh $8 AL HEATY A AT FFE VA= A
E HAHo glow o] TEEL =8AE AadA THEH BRE FIH 57 dEHe
A2 deA USE, o] T2 giF] H8AKEY tE AUREAA THEe] Ate Bivt
A2l 18 o]ell cholesterolZ 7€ W$¥ DHEA (dehydroepiandrosterone) 2% testosterone
5 AgAHEed  "$FHd F 0 &4 (3-betahydroxysteroid  dehydrogenase9}
17-beta-hydroxysteroid dehydrogenase)S =8 A EST geneojr] ropdl-Qlztale] AE4de] 85
%014, olH 3 AF= ZEoA testosteroneo] ATA Hule AL 33 AAF-ol9b= U
%202 cholesterol 2 HE] $ald o2 279 steroid hormone¢! corticosteroid A g4l el #od

e BT AY dAE R @go) choresterolt £ 9] steroid hormonedAl-L testosterone A&

lo @™ o i

rl

o gRE UL ARY. OE 5§ EST geneo|d #87 FrIze A AzfuAst
o HEA SBAH O % o F5HS K cll oded BED A BE geSel Y
BeR-olE 50 A% YPAn pase zolge A8 FHN MY olfE xg

offt

o
i}
rr
FLOWN ox, HI

N
-

EST geneo A 3zl fﬂli% AHEL QIR et A wiwEd 85 % ol A
A cell growth & 6 o)]4t9) cell growth® A Fgogn ¢o o
g g B geneEol glgo] HHA-olE Heo] AL AAsta Eilshe xR
2 HMolg)A] &I cell growthE ZEA8t 23t AL 7o}g‘:1 5] AAME ey Rorc
T2 dde H8dA 4 F88 FHAFY SR

FAAAET 3t 2] AgEdl didS dAd g @Tr Wl£°ﬂ Felggu 4842
Aol &HsHA AA7E FEES BYLh olw 53, 493 ) wie F2 AAR AAY AY
AFZARAM S AFo] 7|fdnt.

juiod 2 o BTy
lo

s
O“
@
a
Ho
Mo
D)
m{m
Y
O
9
=
fd
-’



V. didaste] 2848

=2
=

9] &1}l PDGF-beta 27}

=z
=

f2R

s

g Ade HEoA g #&

- FEOE F2

It IRt Aot Ee] Fo

3

o 4B BRAL

A

A #Ze sl 1

d

o &
T v

8], st 87 o
At Hok XEA)EA e o] 7]

- E

LS|

Hl A7) 8Es ZA o

B2

]

Jut T}

 FRolA 7]

J] sequence®] DB7} o]Fojx|H 23}

2 X

<l

- FHEo] g

,AEE AEYY AT T NNAER AT 5 e



SUMMARY

Deer velvet antler is emerging as one of the most potent tonic natural medicine, which has been used for
the past 3000 years in Asian countries. In order to support researchers with high-quality vast amount of
genetic information about velvet antler, we have sequenced and annotated ~40,000 EST from mRINA
obtained from deer velvet. To make effective analysis of the vast amounts of EST data generated by the
deer antlers EST project, we developed EST assembly and annotation system which can provide EST
assembly, BLAST, PROSITE, PRINTS, Profile search facilities executed in real time automatic manner.
In a trial of analysis for 39164 ESTs of the young antlers of the deer, estBASE successfully characterized
4148 singlets and 3067 contigs and provided expression profiles with the contig information, suggesting
the functional impact of antlers of the deer. For example, regarding the contig having 419 reads is
revealed as a keratin, and the one having 198 reads is a putative senescence-associated protein. Total
1,015ESTs contain BLASTX results with methionine at the subject start position 1. Candidates may be
full open reading frame genes. Among them, contigs having consecutive 100 amino acids with more than
60 % homolegy with known useful protein such as immune-inducing agent or were studied further to
characterize full cDNA, We found approximately useful 1,000 genes searched thoroughly from this Deer
velvet antler's EST database presenting cell-cycle-related genes, anti-cancer agent, immune-inducing
agent, male-sex hormone producing enzyme and etc. Among those genes, we identified, cloned deer velvet
antler's PDGF-beta gene, treated its products in wound fibroblast cells and found wound fibroblast cells
were recovered. This result strongly suggests that this recombinant PDGF-beta can be used for
anti-wounding agent or anti-ulcer agent. This work is supported by research grant from Ministry of
Science & Technology, Republic of Korea (M1-0218-03-0000).
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- Afeke] 24
« 58 0] A full-length EST 33 3 cDNA chip& ©]& & expression profile 4]
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60,000(30,000 X 2=60,000)712] FHE =E3o ddAzZZ Ao 3 DBE #FRFFoO=
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ANO41111B08.t.ab1

AN041117h12.t.ab1 Trifunctional protein Fatty liver prevention
AN042101B05.t.abt IGF-2 Osteoporosis treatment
ANO042401C12.t.ab1 UBE2C Detoxification
AN042414e12.t.ab1 TGFL-5 Spermatogenesis
AN042504G02.t.ab1 Oligoadenylate synthetase Inhibition of viral infection
Contig1641 NKCEFA Anti-cancer agent
Contig2064 MTAP Neutrite growth
Contig2123 CRABP1 Epidermal celt growth
Contig2227 CyclophilinB T-lymphocyte activation
Contig2331 NKCEFB Anti-cancer agent
Contig250 Rhodanese Detoxification
Contig2650 Rhombontin-like 1 Hematopoietic development
Contig3060 Osteonectin Osteoporosis prevention
Contig894 NM23 Tumor suppressor
AN042506B01.T.ABI PDGF-beta Diabetic ulcer treatment

Cysteine and glycine rich protein

Cell growth

o

28]l T3 sequencer) B3 A B8 A ESTE A4dAe 7HxE §lou} basic researchol] &

g A7 "k SARS S gold = 2 F7kA] 88 A ulEE testosteroned] H&o thdt =
£ 9Ze FEAE ] AdT 9T nHE A2 HuFo] jlon o] F2E KA}
T Aol FE7HA dEse ALE UA 3SE, o 32 Y

014 /& &l
E‘l_c

S0} Ate B17 AY UL

- ©o]9j] cholesterol 2 %€} W$% DHEA (dehydroepiandrosterone) £5-F testosteroneE A} g4l s
b Y44 F &4 (3-beta-hydroxysteroid dehydrogenases}

17-beta-hydroxysteroid dehydrogenase, o} Z1#&3F2)5 H& A EST geneolr] Zold-<lzia}
o] AEAdel 85 %ol g (o} B FXE) -0)#3 ZBE ZBUYA testosteroneo] AJEA HUE=
Ag 7FE3] AAFg-oleb e txF o2 cholesterol2HE S-#lE o2 89 steroid hormone?]
corticosteroid A &4 o] #Asle AhE HE WAEA o} choresterolth -5 9] steroid hormone
A8 testosterone PHHCZ diFE Aok AlRE-ole I FTE WA 23 AAYZoR

FE R 3 5 e
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"3p-HSO

3-beta—hydroxysteroid dehydrogenase clone 1D in deer velvet antler 3-beta—hydroxysteroid dehydrogenase clone ID in deer velvet antler

ANO041115B05
ANO042407E02
AN042503G10
AN042513B08
Contig19
Contig1350
Contig489
Contig1105

- OIS 3§ EST gened] N WEZ FRI2e AMAE AZHAASY] FEA VB 85 % o

A2 744 cell cycles] BAT W4 L geneSo] Yol Y-l B8] AL A

= 2ol A& B AR EF AFAA HHRE gla A7k ]
[e]

AofA EL =8-S HTH Y FAR ofFES-

Cell cycle—related genes in deer velvet antler
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Colne ID )
'AN042510C05.t.abf
Contig2888
'AN042105B10.t.ab1

“m‘ology with human

AN042401C12.t.abl
AN042412H10.t.abl
AN042421C05,t.ab?

C n chle 42 |soform'
‘ | protein. kmase \
el cycle controller CDC2

Contig246 __ CDC10 homolog ;

Contig246 DC10 homolog

Contig869 cell cycle regulatory protein e e e,
Contig2888 'PROLIFERATION-ASSOCIATED PROTEN 2G4

- olHlo|E =& EST geneo]A] urald En2 g AH—;% AR ek a4 vlmdd 85 % o

A 48R 7 cell growth E& T 01449 cell growth® Ao 24 ¢or WA AL
T o] #EE v BE geneSol 5ol Jrcﬂ ole =go] A% AFstn Balale 270l
A o

ks Z Ho|HA] &1 cell growthE EAsty 2@t AL 72838 XA (ol =X
& E7lnkgh)-ole £ XE7kA] BEAEE gl A7t ¢hEe] oM 2 = s WeEe F
2

A& olFEF

Clone ID Homology with human

AN032413D06 .t.abl Hurman high molecular weight B cell growth factor

ANO41118A05 t.abl Human insulin—like growth factor | (IGF1) gene

ANQ42106G08 .t.abl Mitotic regulator

ANQ421068G12.t.abl humangrowth factor-regulated tyrosine kinase substrate
AN042423D08.1.ab1 brain—derivedneurotrophic factor receptor precursor

ANGOS9A05.b1 .abl latent transforming growth factor-beta—binding protein-2

ANBOO6A0T b1 .abt Hurman cellular growih-regulating protein mRNA

AN8O12H1 1. b1 .abt fioroblast growth factor receptor 3

ANBO35F02 bl .abi Hurman insulin~like growth factor binding protein 5 (IGFBP5)
ANB040BO7 bt .abt the gene for opioid growth factor receptor(7-60 protein)
ANBO40F08.bt .abl MITOTICGROWTH AND TRANSCRIPTION ACTIVATOR

Contig1 459 the first exon of the GHRH gene for growthhormone releasing hormone {somatocrinin, somatoliberin)
Contig1 774 the protein Neuritin, which isinvolved in promotion of neurite outgrowth
Contig2021 connective tissue growth factor

Contig2497 transforming growthfactor-beta signaling protein

Contig2691 metaliothionein Il metaliothionein~IIl;growth inhibitory factor
Contig2830 the gene for MPL (myeloproliferativeleukemia virus oncogene)
Contig717 the VEGF gene forvascular endothelial growth factor

< Gene cloning & Protein expression (Purification) of deer velvet antler's PDGF-beta>

PDGF 9] proteing expressiond}7] 9] 8] -9-4origin vector® ¥-E] ¥l F82 elutiond}-H t}. 18] 7] ¢
3|4, |2 forward primer®} reverse primer (ZH2}2 pl/10 pmol), dNTPmixture, Tag-polymerase, MgCI2,
reaction buffer® % il PCR analysisE 8}¢] specific band € gel elution 5}9t}. 18] 31 PCR products] poly
-A tailo] £ 525 w5 0% T-vector (50 ng/ ul) systemel] T4 DNA ligase (3U/ ul)9} PCR productE ¥ il
ligationgh ¥, ©]ligation produt S chemical method® £ ] %l E. Coli®ll heat shock (42 °C) transformation

3L} o 71 A4 -2 transformantsE A restriction enzyme ©. 5 digestiond} ] expression & insertE FH]
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8131t} Protein expression & vector2E E A expression vectorE A} 838+ 31, ] restriction enzyme O &
enzyme digestiond} ¢ vectorE 0|5}t 28] & expression vector ¢} insertSligationdt 2, 1 2A L& 16
°ColA 16hr A% A&} of 714 AL ligation productE £ E. Coli 9l transformationd} g 31, €4
3] construction®] ¥ A=A A B 7] Y8 24219 transfromantsE 7] THS, mini-prep kitE F8 &
plasmid DNAE restriction enzyme® 2 digestiond} vector®} insert sizeE Ittt 9 Fol
constructions 2?1 3+ T protein expressiond} 7] 9814, &< colonyE 15ml tubedl] 54 mediaZ 3mlE
231, O/NE 7]t} o] cell& 250ml flaskel] 100ml9] &7 mediadl ¥ 31, 0.D 600 gko] & &g 72|
37 °C shaking incubator®l| 4 7]-2t}. ©] wle] protein inducer® ¥ o} F3L, RTOI A O/NS=Z 7] 9 F ), 7]
& cell 2 harvestd} ] lysis buffer® resuspensiond}il, B Qo] W} protease inhibitorE ¥ o] Ft}, o8| &
HE productel] & proteaseE Y i, 37 °CollA 30 min 4% incubationd ¥, sonicationd T}, Soluble
fraction® Aofulo] 20 °Coll ¥ &t} Affininty column system2 ©]-&3}o] eksqorwlf AAE g},
Purification® v}%l samples®] desaltinge &}7] &) dialysis S ) 3 ghr}. W A lysis bufferel] 20 % glycerol
S Yol A] buffer® 9|8} fresh protease inhibitorE ¥ o] % ¥, dilalysis tubedl] sample& 2 ] Alstirring
plate Aol A tube’} A @3] 7| =E 5}o], cold roomoA] O/NOE E#Ft} o]& A 049 proteing-
BEe T, AMEEE] A7kA 20 ccR e FEh

- PDGF-beta W& 2 A3}

< Figures >

Fig. 1. Gel analysis

4— 327 bps

M  PDGFB (M)

- M 1kb DNA ladder
- PDGFB (M) : 327 bps
- PDGFB(M)%] PCR productE ligation+ -0,

restriction enzyme & =2 digestiond} ] insert9] insertions 291 & 4 A A}

Fig. 2. SDS-PAGE analysis (18 % SDS-PAGE )
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| «—— 15 kDa

M bi ai 28a(+)  bi ai PDGFB(M) Purified P (M)

- M Kaleidoscope polypeptide standards (Bio-Rad : 16100325)

- Bi: Before induction of sample

- Ai: After induction of sample

- Inducer®] &3} expression® PDGFB(M) £ affinity column® % &l purificationd} o gel %ol A &<l
Sto &

< Protein activity assay >

Purification3} protein®] activityS &4 &}7] 98, -4 human fibroblast cell & & %F Bro} cultureE %13}
ok A = B media©) ¥ 28 A X 7)Y A culture-disholl 70% A = A EFA WA B A A &) 551, PBSE
29 H &= washing =t U A 8 ol 47-d] A = A A (scraper ©]-8)E W o] PBSE 2% % X washing 3

=, Mg oA EE e S AAE F) A T cell 258 AAE 17 (OLYMPUS-JAPAN) S &
B2 3 T, AL @ovl ~ 1008)) S Hol Tk AA P& celld) 2%, -4 24 ~72 hr culturedto] B A
Al AFH = @S B 5 g0t ol cello] AAE F 2, 24 he F, 8} X & A A 5, Ajuj ] o]

purified protein PDGFB (M)E- dilution3} ] 10 ng/ml% &= ¥ 31 24 ~72 hr culture 3} 2. Y, 48 hr W] & A3
Flofl cello] Fo1A] zhek7] Al Aabglorn], e F3dAlol = 4 HE A% vlgito] YA = A&
FAT 5 AU (A2 F 5AAE cello] A= A9 9] Wl 3ho] 80% AN A& 2l H).

< Figures >

Fig. 1. Photographs of fibroblast cell.
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- Culture medium

- Incubation for 2 days

Fig. 2. Wounded fibroblast cell

- Wounding & F 3 vl 2 A & cell2] <5 (40).

Fig. 3. Effect of PDGFB 1
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- Wounding& <= cellol| purified PDGFBE ] 2] 3} o] 24 hr incubation ¥t § 238t cell9] E.45 (40)

Fig. 4. Effect of PDGFB 11

- Wounding & F cell®]| purified PDGFBE ] 2] 519372 hr incubationdt - ¥ 2 & cell®] X5 (40).
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