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= 5% 8k 19 #5HE9] HPLC peakol|tt.

&= 62 shehy 19] shebEe] LC-MS &4 Aol
% 7 sebd 19] BgEel HNR 24 Aztelt},
w82 88k 19 sgEel 'C MR 4 Aol
= 9% 3hehA 19 ghghEe] NIR 24 A¥ 8.ofo|vt.

e U3 shEe s ek 12 249 5 A

47 B8 19 SFRE G o ATl tetel S5 B BYL U S gdom, 53 4 Aol
HE S0l Hol, YAE SolHel FekAzA wgAsA 288 & v,

S5 19 SFES 4B 59 3] H4A 29 FFBL oMAPEHAA A= 5 Aduh.

ShAEsE Fulzt oY Edsddel =2 Agstel FAE 4 odu, FAH dE AW AGUE 19
olulit MA o] Foll WMAS AT F glont, old] A@EE Ae o,

71 AERE 19 ot MAS A9t FAks A8 S0 AW 29 47 MER o] Fofxl AY

At
obAe Edlad o]z AREA] dlE 5 (169 J|=FA7IE oMETE X SAA §teha 19 eSS Alx

A7) Bteta 29] FtE S o E B9 FuH(Citrullus lanatus) S RRE Fojd 4 glor}, o]d AFEHE AL
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ARE oxalic), "l (maleic), ®2Y(malonic), SFA&AH,
AR, =1 ¥ (suberic), Fulg] (fumaric), el 2 (mandelic), L ke (phthalic), WAl 2
(benzenesul fonic), p~EYAEY (tolylsulfonic), FAL, FA44, Me&x Y (methanesulfonic), 2 S}
AE xstsle Aoz w5 {75t gt 95 e ol , BEs 4, Ak, w3t
]_

>,

w

),
€8 (K-

2
ot
-
B

A ek (monohydrogencarbonic), 14F(phosphoric), €404k, o]FaAA, AF, dF4sHi, 99=3)
G T olelik(phosphorous acid) B 2 FAMAIE East), E AU o) E (arginate) & 1 FAMA 9 2o
ofu]ztte]l 4 2 FFFRY (glucuronic) Hi ZEFx¥ (galactunoric) A5 I FAMISE 2L #7140
FAFA S E33(dE S0, Berge 5 (1977) J. Pharm. Sci. 66: 1-19). ¥ wgo] AR EA3) 3FPEZEL
SIgEES 9714 =5 Mg F7Maddition) SEE HAEEA ke VA4 2 A VIS BEFE e @

59 tE o5 B o] &3 BofoA FAH EdE, olE £W, Remington's Pharmaceutical Sciences,
18theds. Mack Publishing, Easton PA (1990) B+ Remington: The Science and Practice of Pharmacy, 19th
eds., Mack Publishing, Easton PA (1995)cl] 7§A]= o] lt}.

o] 2AAE oY e As i I ok FAE EE 4Y F e, odF EW, Hd (LA
2 A F vaAE dob 23, o, A, A, Gk, A, wgeh, doeh, Mdw, =44
ey f(xE 2T FEY(cervical carcinoma), =% (osteosarcoma), Lo}F(glioblastoma), <=A1%
(melanoma), #7&sk, 919k, ek, 24k, @det, HEer, A=<, dagk, A7 otAEF (neuroblastoma), 41
Aug, A & X8k, Y(cancer), FY3 S (neoplasia), T S (tumor)o]al, FAHLZ= 4l
Aag, Aot EZE, Aget, A, e, e, Age, digger, 1ok, daer 5

%k(ovine), # A (porcine), X (rodents), E7]%(lagomorphs), <7 (primates) 5
9] (in utero) ¥f55% ¥ el

(development )] 1o]o] @AY 4 r}.

B oo he PR Qoo AP 2ol oJstel oW Amol AP of xYEe Ju, aew 9=
A A5g A5l &AAY FlFoz Folg + dvh. EAHY FolFEe VY Ex PF Folz dumom
oF 0.001 tIA] o} 100 mg/AFke/QolsL, vheFasAL ok 0.01 A o 30 mg/kg/ Aol o], F, % A%
9 29 = gel(condition)o] wheh o W] B vime] FolF £Fol AT F Advh. v P,
A8 o & Folge] Az PAEYe] AEE S Ak ¥ 2 FAFE AT B FAF sk, o 2
e Fojgom PudW & Avh. AA FolFe APV AT Pusel B wwol &3 Ropl & deid 9

= ool mE sgEe Ao RE Fold F don, S ddl(swallowing) & X EshE el 7+ F
ofol ojste] B wrel §ghEo] ¢ (gastrointestinal tract)dl] EA7IAY, dE £, F%(buccal) E&
A3(sublingual) fFolek o], QJeziy IdFZE AHHo= F449 5 .

T T2 93k Agte 2RSS udA, A, A(gel), e 350 F4Y ¢ Jdow, HA(tablet), =4
A (lozenge), <& (capsule), ZHA|, 2HA 5o AFS 71 4 At
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AN AP g, Alg F eSS xFgE ¢ low ) o)y WY 2HEL AY = A AE Yol T

H Fdud 5 k. olYd AP st oz FE sled 9A, dE 5o, &, e, IZdddadF,

AZRZox T Uil T8 4= k. A7) AP =3 3l o]k F3kA4 9/ dgA s xgd

2~ o)

T M

A (tablet) APlA, &4 ] ke &2 AA F T2 Uv] F 0.056 5% WA F 95 S2%, vS 4
(e} (e} o)

R og AP oF 2 FH% WA oF 50 THEE EAT 5 Avk. T=I, FAE 9 0.5 TH WA F 3B TH
3 ¥ 2% WA oF 25 FHE LSt FAAE T 5 k. HaAlY A2
E GR2¥HE, G227 2 A48 (croscarmel lose sodium), HWE
|59 Z3Eo] AHgE F o o dAHEE FHL ofr}.
3}

QAR Azst7] Y8l 2= At eiAl= o 0.1 T WA F 5 T FoE EAT £ a1, ga
(talc), olAtshara:, ZEHobedd}, Z4, ofd E& U}Ztﬂ’“ 2 ool E, &F AEHobH FrirolE Fo] @
gAZ AHE o, ¥ B2 oYy HIHAES] Tl dAHHE A oy,

AR Azxst7] 91 AFA (binder) 2E Agtel, Zlod ]:LFJ%, T (sugar), f(gum), F=(starch), &2
HUEE, SO EBANTRIAEZO A Fo|m2ENZ2AWHAZTZ O~ So] Al8dE —’F 9lom Az
Azsl7] 98 HdE HAARE WS, RYYE, %ER,, HAERQA, FIARSA, EuE, WY
(starch), PAQZAERL A Fo] AMEE & Qlov, & ¥He o H/HAES] /ol t‘{}éﬂ% A oby

Aeroz GAo 23 5 e 7HEsAE ZA T T b oF 0.1 2% WA F 3 T o] A
4= 9, dE B0, ZYLEHCE, &U% ZFEAFCE, U EUAAVelE, TR FHYoE,
dogdage|ZR oo gz, fudde|aizn=, FsAdEdI sy dd EE $£48 9vixif

HCORTM(Nikkol), Z#ldoxv2, AEAIS (GelucireTM), 7IZH /7= 2 /OFPAg s, 220 ax4

A zEH 2, EFEHSTM To] 2 o] w2 oFs; A& AREE 4 9oy, B wwe o]d 7}8-3hA 9
T4 ZEOﬂ P E = A2 ol

2ot mE sgEe d5F, 45, e U R Ay FoE 5 Q. ¥AT FAE Y8 48 e
AW (intravenous),  <SuWl(intra-muscular), 3|3} &% dl(subcutaneous intraarterial), 7]

(intraperitoneal), #1357 (intrathecal), F7HMl(intracranial) FA} 5L ¥}, w47 FoqE 93t
Agtsl AA = (v 2 vhe fle FAIE XEekeE) FA](injector) 2 Y W (infusion method) & 2

Go 54 e ME UE A9E K AYY F en, udd E Aue A
| % 9

H AT Age =3k AzxE (S 5o, 54 AX) £ Hi v-FEdozx Azd = . OI% Zﬂaﬂ
L W4 (sterile water)9} -2 A3k W5 (vehicle) It A AFEE 4= vt &= 7
,

enhancing agents) T8k H|Z - &dlo] Ao AFSE 4 Q).

W ool WE iRe WY EE PV FaM0m Fod & A o i T AF A¥e 24, §
o, 29, A, selmwd, A3, F(ioam), AZWE(implant), WA & LA, Th ol AFS 9T
pthow e Fsd wAE B, o
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A2g 7pz Ao A Z LA k. dE 9], Handbook of Pharmaceutical Excipients (7th ed.),
Remington: The Science and Practice of Pharmacy (20th ed.), Encyclopedia of Pharmaceutical Technology
(3rd ed.), Sustained and Controlled Release Drug Delivery Systems (1978) ol 7|x]% n}eo] wle}, oFshH
0% Hg Fs BAl, LA, WIS F& B el 0E shiiEa 448 E@sel ¥ wwe 242 9
@ oo 2BE AxT F AT

harmaceutically active compound)®} Z3s}o]
sae 2 e ot 34 s
e e AYeR) BE d&5How F

oﬁ‘.‘é@
il

(pharmaceutically active compound) (&) EAld (FL3 A
2 4 Q.

Bowgel oof xAEe B owge mE SFE olsle sht ol FHe okt B4 HyE

(pharmaceutically active compound)< U] ¥3%Fgh 4= Qlt}.

A7) st olake] Frbzel okslx &4l 31elE (pharmaceutically active compound)S EelAolti. o=

5of, &A= EGFR Z1uolA] JAAl, MEK ©JA]A], VEGFR JA|A], &-VEGFR2 A, KDR A, AKT JAA],
PDK-1 AA], PI3K JAAl, c-kit/Kdr Ebo]2A1 7]vkobal A, Ber-Abl Elo] 241 71vtolal JA|Al, VEGFR2
oJA 4], PDGFR-#IE} o)A, KIT SAIA|, Flt3 Efo]=Al 7]vfolA] x4, PDGF =& Ho+ A (PDGF
receptor family inhibitor), F1t3 Efe]Z4] 7]uyolA] A4, RET Efo]2Al 7)vfobAl 8] et A A (RET
tyrosine kinase receptor family inhibitor), VEGF-3 =& A3 A, Raf @z 7)ol Hk JAA (Raf
protein kinase family inhibitor), &3 AlA) A #|(angiogenesis inhibitor), Erb2 AAA], mTOR A|A],
IGF-1R @A, NFkB A, T2 oF AA, 332 ¥ Al (chemotherapy agent), i+ EEY A4 (glucose

reduction agent)©°]t}.

Hop A dE 51 FAA wagls FEUR A (chlorambucil), Alo]ZFEFEAF N E(AFo] =2k (cytoxan)),
ol ~x = (ifosfamide), @ZT(melphalan), E]ZE|I}(thiptepa) % HFAFH(busulfan)S X3t
A7 3}A; HEE=A ol E(methotrexate), 5-ZFQ 2524, Alo]EAl ofgbn]:=Alo] = (ara-C), 5-olARAIEH
- ENEFE | 6-E]QFold, » BFueldl ¥ o]E(fludarabine phosphate)E E¢slis IirbAl; Bl
2244l (todoxorubicin) (b= ofuto] 4l (adriamycin) ), $-1= 1] Al (daunorubicin), HHE] mmfo] Al
(dactinomycin), E#<wto]xl(bleomycin), WEwRFe]Al(mitomycin) C, ZF]7tete]al(plicamycin), ©]th-FH]Al
(idarubicin), ¥ H|EAFEZE(mitoxantrone)s XE&dl= & A, WA 2" (vineristine), REZ2E
(vinblastine), W u|X(vindesine), olFAto]=(etoposide), ¥ E|YZAFo]=(teniposide) S EFsli= HI7I
FtRol= W U dEEAA; Jh2W 2 (carmustine), 2™ El (lomustine), Al ~El (semustine) ¥ 2~E=)
EZA (streptozocin) S E§3l= UERAS#o}; thazbuld (Dacrabazine), A"}yl slo] =S 9-2
o}, vEgt Z=27ulZ (mitotane procabazine), AlZ~Zet®l(cisplatin), AlZ=2ZEFAE]F (cisplatinum) 2 72
B Z ¥l (carboplatin) & X%l T4 ofAl, ZEE|FZAEZO|EF/F(ZEE|E oA HOE | Slo|=RAZEE
ZY =Y (prednisone), ZHEYZEE(prednisolone), W8 ZH=uEHE 2 dAlY|ERE (dexamethasone) ), ©ll
AERAF (U)o e ~E] ¥ 28 = (diethylstibesterol), ol2EZ}t]&(estradiol), o2H 23} o|~2EZAF, #H
3t q~EZ, Sz Z¥|o}~vdl(chlorotiasnene)), I2AAHF(HEFAIZZ A ~HE oFAH o] =
(medroxyprogesterone acetate), SFO|=FA] T Z2AAHE FPEZZo]E | w A2~ H E(megestrol) oFAHOIE),
ol] ~E 2 7 7 (EH- Al 2l (tamoxifen) ), o= m} 2~ E}A] (aromastase) AN A (o] (e FE B 1] =
(aminoglutethimide)), StE R AR/ (H 2E2H & X232 Yo E(testosterone propionate),
HEHH A EXEE, EFFSAW2HE({ luoxymesterone), BlZ~EZE(testolactone)), IANEZINF(EFE=
(flutamide)), LHRH AFAI(FZEo]=(leuprolide) oFAElo]=), = AyA d4& YEHEAEIUE

(ketoconazole))s XE9sh= NG ATAE JAID = Ao, ol A= AL ol
olal, ¥ wrmS pAHow HAualy] 98 AAdS So] AN EA AHelr| 2 st
AA e

33HEY A=

FF2H A D(3}8HA 2)= $UN(Citrullus lanatus) O 2 5-E]

A<
B
S vkt $ 100% WES FELuE IAE 22595E 9 TEHSFE
_}F [e) bl =

FARo®, Uk o, F/], Be] 24
shith. FEUe AAReS PAEEE o8 §o & A% R BEAQUD. FEE S (18 94 2
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gala. #35 5N seed vacuum concentratorE ©]&

tlo
e
ME

310 771 ol FFouEal D £ERE
Azsho] B ko] AREE AT},

9 (citrullus spp.) A ZAZ5E total RNAZE FE3}9 oligo-dT prime % reverse transcription enzymeS
o] complementary DNA(cDNA)E AZ5Atl. Infusionf o2 A3 vl vty wg o 22435ty 94
ACT3 &ulal FdxH(MEHE 2)9] start codon¥} BamHl A3:EmA G714 E (GGATCC, A EHZ 3)o] ¥3Hd
forward primer (37144 : CAAATGGGTCGCGGATCCATGGGGACGATGAATTAC, MW S 4)9} stop codon®] #|<]% 3L Xhol
Asta A 714 &€ (CTCGAG, A s 5)°] Xshd reverse primer (7144
GTGGTGGTGGTGCTCGAGATTGGCACTTGGGTTCAA, A9 S 6) 12l pfu DNA polymerase® ©]-& polymerase chain
reaction(PCR) o= 37] A2kl cDNAE template=® 3fo] ACT3 T d FHAE THato] gel W7 |FeHoz
B2 2 AAEA Y. AAE ACTS @ 42 @¥#H-S infusion cloning® O & pET28a(+) Az vz g
e o] SRS,

ACT3 A3 S As 43 A7]7] 98] S29d% ACT3 Atz vhe W= vz 29d B, coli<l BL2lal
of  transformation A]|Z] ¥  LB(lysogeny broth)  ®iFollA  ImM  IPTG(isopropyl B-D-1-
thiogalactopyranoside) = 16C oA 180rpme. & mixing AlA ACT3 wrwd wdL %3900},

ACT3 wdo]l g g (2 2E) YA 7|E o4 Bl2lal cellS HWAIZl ¥ binding buffer (20mM
sodium phosphate, 0.5M NaCl, pH7.4) o &g 2 sonicator® ©]-&3dte] cellS 3t ct. A& cellZ ¢
AEgste] ATAS 39 = Ni sepharoesE ©]-838F0] His-tag® ACT3 @ @S Z3AA binding buffer=
washing ¥ Elution buffer(350~500mM imidazole, 20mM sodium phosphate, 0.5M NaCl, pH7.4)= 3|4 3}3it).
Sl ACT3 Wizl 8912 30KDa cut off centricons ©]8 &% % storage buffer(10% glycerol, 50mM
sodium phosphate, 0.1M sodium citrate, pH 7.4)% 3 & -80TCol| R yste] A&},

cucurbitacin D(CuD) EFFS o]&83Fo] ACT3 BAZAHE FIstE. 200uMe] CuD, 400 pMe] acetyl-
CoA(aceryl coenzyme A) Z1#]al 40uge] ACT 45 G2WHS buffer(50mM sodium phosphate buffer, pH7.4)l
23 30CAA A7 B¢ G4 & HkSNS 100% etyl acetate® 3T, B8 H ethylacetate 3

Lolo centrifugal vacuum concentrator® 7% & 12019 100% mehtanolel] ¢l & BAQ xg7 AL83}

|

ACT3 & AWHe A= HPLC(high performance liquid chromatography)& ©]-&3}e] RbgEZS EA3%Y. F
F2HAE D 752 retention times AT, WHSEAS B35l EFEI S retention timed &
A4S FFEH )= A £ retention time®] peak EHE EAWSAANER AHSIAH(E 5 FHFx).

==
axnhdE %ﬁﬂ»@ﬁﬂHm041ﬂ° sl & 13 2

F 1
=2
el Pump, autosampler, UV detector(Shimadzu, Japan)
column Syncronis C18, 250%4.6mn(Thermo Scientific, USA)
|z A& 100% acetonitrile, 0.1% formic acid

B&l: water, 0.1% formic acid
Linear gradient:

30% A&ul, 70% B&ul(5min)

70% A&, 30% B (20~30min)
30% A&, 70% B8l (40~45min)
Flow rate: 1ml/min

AE 33 230nm

As BapgEs doll7] 9l LC-MS(liquid chromatography—mass spectrometry) 4]

A A, FFE CuDY 2L retention time?] peak ©]91¢] UFE retention timed peak’} HAEHS & 4 9l
1 (e}
A = T =

). AANESES] EAE A AFSS LC-MSe] 212 s17] & 29 2.
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Z 2
ol
el ACQUITY UPLC system, SYNAPT G2-Si HDMS (Waters)
Column Waters Acquity BEH C18 1.7 pm (2.1 x 100mm)
column temp.:40C
o Eel Agl: water, 0.1% formic acid

B-&"f: 100% acetonitrile, 0.1% formic acid
Linear gradient:

95% A&wl, 5% B&=l(initial)
95% A-&vf, 5% B-&w|(2.5min)
30% A&, 70% B&v(5.0min)
30% A-&vl, 70% B-&vH(9.0min)
0% A€, 100% B-&vH(9.5min)
0% A&l , 100% B&m](10.5min)
95% A-gvl, 5% B-&wl(1lmin)
95% A-&vf, 5% B-&wl(12min)
Flow rate: 0.3ml/min

A= 230nm
AGrA 27 Mode : ESI(-)

Capillary voltage @ 2 kV

Source temp : 400 °c

Sampling cone : 10

Desolvation Gas Flow (L/hr): 900.0

LC-MS X443, iEF CuDE 71E2 ACT3 @i zbe] REgEollA 7] A<l CuD9) mass [M-H+FAI#E 557.31100]
A= FA acetylation® #5421 mass #t 603.31577F A=, =712 gupFale] x5 doly7)
e, 1H-NMR (600 MHz, CD30D, §H)¥} 13C-NMR (150 MHz, CD30D, §C) F-ZEA1S Eaf | B oA ACT3 &
A7} triterpenoidsAlQl CuDel C16W ®FA 91X = acetylationA|A 3182 19 ghyFale dA3HS gelsksict
(2 7 4A 9).

g 24 97

MEFE ATCC (American Type Culture Collection)ZH-H F5algitt. dAxFo FHE 7] # 33

o}

m 12

=z 3

Cell line |Origin Cell line Origin
AsPC1 Pancreatic cancer BHT101 Thyroid cancer
PANC-1 Pancreatic cancer CAK1 Kidney cancer
BxPC3 Pancreatic cancer HT29 Colon cancer
BE2C Neuroblastoma Huh-7 Liver cancer
PC3 Prostate cancer MDA-MB231 Breast cancer
T47D Breast cancer SKOV3 Ovary cancer
BCPAP Thyroid cancer U87MG Glioma
CAL62 Thyroid cancer BJ6 Human fibroblast cell
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<110> SEJONG UNIVERSITY INDUSTRY ACADEMY COOPERATION FOUNDATION

<120> NEW COMPOUND AND MEDICINAL COMPOSITION FOR PREVENTING OR TREATING
CANCER INCLUDING THE SAME

<130> 015

<160> 6

<170> KoPatentIn 3.0

<210> 1

<211> 437

<212> PRT

<213> Artificial Sequence

<220><223> acetyl transferase

<400>

1

_15_

SE50] 10-2356238



Met

Thr

Leu

Phe

Leu

65

Gly

Thr

Glu

Gln

Phe

145

Leu

Val

Asn

Ala

Gly

225

Asn

Gly

Ile

Ser

Phe

50

Arg

Arg

Phe

Asn

Trp

130

Phe

Gly

Thr

Ser

Val

210

Ser

Pro

Thr

Lys

Leu

35

Phe

Arg

Ile

Val

Pro

115

Lys

Glu

Asp

Arg

Ala

195

Val

Lys

Ser

Met

Pro

20

Phe

Ser

Ser

Lys

Glu

100

Arg

Asp

Cys

Leu

Asn

180

Asp

Glu

Ile

Arg

Asn

5

Ser

Asp

His

Leu

Asp

85

Ala

Ser

Ser

Gly

Ala

165

Ser

Leu

Glu

Val

Val

Tyr

Ser

Gln

His

Ser

70

Asn

Arg

Glu

Lys

Gly

150

Thr

Gly

Phe

Gly

Ser

230

Glu

Met

Pro

Leu

Gly

55

Met

Val

Leu

Ile

Ile

135

Leu

Leu

Phe

Pro

Asn

215

Leu

Val

Gln

Thr

Ala

40

His

Thr

Ser

Glu

Val

120

Gly

Ser

Val

Gly

His

200

Phe

Lys

Val

His

Pro

25

Pro

Gly

Leu

Val

Gly

105

Glu

Ala

Ile

Lys

Glu

185

Gly

Thr

Asn

Ser

Leu Gln Ile

10

Pro

His

Ser

Ser

Asp

90

Val

Val

Leu

Gly

Phe

170

Glu

Asp

Cys

Arg

Ala

Asn

Ile

Gly

Arg

75

Cys

Thr

Leu

Leu

Val

155

Val

Ile

Leu

Lys

Ile

235

Leu

Leu

Phe

Thr

60

Tyr

Asn

Val

Phe

Lys

140

Met

Lys

Val

Pro

Arg

220

Ser

Ile

Val

Asn

Val

45

Cys

Tyr

Asp

Ser

Val

125

Val

Leu

Asp

Asn

Ala

205

Phe

Glu

Tyr

Ser

Thr

30

Pro

Val

Pro

Glu

Glu

110

Asp

Gln

Ser

Trp

Pro

190

Met

Val

Lys

Lys
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Thr Glu

15

His Thr

Leu Val

Gln Leu

Phe Ala

80

Gly Val

95

Ile Leu

Gly Leu

Ile Thr

His Arg

160

Ala Val

175

Leu Phe

Ser Gly

Phe Glu

Val Glu

240

Ala Ile
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Ile

Thr

Val

Glu

305

Gly

Pro

Lys

Phe

Thr

385

Lys

Met

Asn

Ser

Leu

Gly

290

Val

Glu

Glu

Asn

Pro

370

Val

Asn

Ala

Pro

<210>

<211>

<212>

<213>

Ala

Asn

275

Ser

Ile

Phe

Leu

Gly

355

Ile

Ala

Gly

Ala

Ser

435

2

Ser

260

Leu

Leu

Glu

Cys

Ile

340

Asn

Tyr

Ala

Gly

Phe

420

Ala

1314

DNA

245

Arg Asn

Arg Lys

Val Ser

Leu His

310
Asn Lys
325

Lys Arg

Asn Gln

Glu Val

Phe Lys

390
Gly Ile
405

Gln His

Asn

Ser

Arg

Phe

295

Glu

Tyr

Arg

Leu

Asp

375

Met

Glu

Asn

GIn Asn

265
Val Ala
280

Phe Pro

Leu Val

Ala Lys

Leu Asn

345
Val Tyr
360

Phe Gly

Lys Asn

Ala Leu

Gln Glu

425

Artificial Sequence

<220><223>

acetyl transferase

<400>

atggggacga tgaattacat gcaacacctt caaattgttt caacagaaac cattaaacct

2

250

His

Pro

Val

Gly

Lys

330

Glu

Arg

Trp

Thr

Val
410

Leu

Pro Thr

Pro Leu

Gly Val

300

Thr Met

315

Tyr Arg

Ser Arg

Phe Ser

Gly Ala

380

Val Met
395

Ser Leu

Leu Ala

Leu Leu

270
Pro Glu
285

Gly Gly

Arg Lys

Thr Lys

Glu Ile

350

Ser Gly

365

Ala Asp

Met Leu

Gln Asp

Phe Ala

430

_17_

255

Leu

Ser

Glu

Glu

Glu

335

Leu

Cys

Trp

Asp

His
415

Ser

Gln

Leu

Arg

Met

320

Trp

Ser

Asn

Val

Ala
400

Glu

Leu
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tcttctccaa
ccccacattt
tgcgtccaat
ggtaggatta
gcteggeteg

gaagtgttat

gttcaaataa
cttggggatt
agcggttttg
ggcgacttac
ttcgtattcg
aatccatctc

cgaaattccc

gcgeegeege
ggcggagaaa
ggagagtttt
aaaagacgat
tatagattta
gcggattggg

aaaaatggcg

caacacaatc
<210> 3

<211> 6

ctcctcecaaa
tcgtgectcet
tgcttcgacg
aagacaacgt
agggcgtgac

ttgttgatgg

cgttttttga
tggcaacgtt
gggaagaaat
ccgcecatgtce
aaggttcaaa
gagtggaagt

aaaaccaccc

tgccggaaag
gagaagtaat
gtaacaaata
taaatgaatc
gcagtggatg
ttactgtgge

gcggaattga

aggagcttct

<212> DNA

tctcaacact
cgtgttcttce
atctctttcet
ctcggttgac
ggtgtcggag

gttgcaatgg

atgtggagga
agtgaagttc
tgtaaacccg
cggegeegtg
gattgtatcc
tgtgtcagca

cacactgttg

tttagtggga
agagctgcat
cgccaaaaag
gagagaaatt
caattttcca
ggcgtttaag

agctttggtce

tgettttgcet

<213> Artificial Sequence

cataccctct
ttcteecace
atgactctat
tgtaacgatg
attttggaaa

aaagattcaa

ttgagcattg
gtaaaagatt
ctttttaact
gttgaagaag
ctaaaaaata
ttaatttaca

ttacaaacac

agtttagtgt
gagttggtgg
tacagaacaa
ttgagcaaaa
atttatgaag
atgaaaaaca

agtttacaag

tctttgaacc

BamH1 restriction site

<220><223>
<400> 3
ggatcc

<210> 4
<211> 36
<212> DNA

<213> Artificial Sequence

ccetettega
acggtcacgg
ctcggtacta
agggggtgac
accctagaag

aaattggagc

gagtgatgct
gggcagtegt
ctgcggattt
gaaatttcac
ggatttcaga
aagccatcat

taaatttacg

cattcttcce
gtacaatgag
aagagtggcc
atgggaataa
tggattttgg
ccgtaatgat

accacgaaat

caagtgccaa

_18_

tcagctagcc
ttcgggtact
cccatttgceg
ttttgtggag
tgagattgtg

tttgttgaag

gtctcacagg
gactcgaaac
gttcccccac
gtgcaagagg
gaaggtggag
ttcagcttcg

taaaagggtg

ggtgggtgtg
aaaagaaatg
tgaattgata
tcaattggtt
gtggggageg
gttggacgcc

ggctgecttce

ttaa

120
180
240
300
360

420

480
540
600
660
720
780

840

900
960
1020
1080
1140
1200

1260

1314
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<220><223> forward primer
<400> 4

caaatgggtc gcggatccat ggggacgatg aattac

<210> 5
<211> 6
<212> DNA

<213> Artificial Sequence

<220><223> Xhol restriction site

<400> 5
ctcgag
<210> 6
<211> 36
<212> DNA

<213> Artificial Sequence
<220><223> reverse primer
<400> 6

gtggtggtgg tgctcgagat tggcacttgg gttcaa

_19_
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