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The Effects of Somatid on the Cytotoxicity of Cancer Cells and
Human Papillomavirus Type 16 E6 and E7 Oncogenes
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Abstract — Cervical cancer is one of the leading causes of female death from cancer worldwide with about
500,000 deaths per year. A strong association between certain human papilloma viruses (HPV types 16 and
18) and cervical cancer has been well known. An extract of natural products, named as Somatid, has been
used to investigate whether this agent has the ability of inhibiting the oncogenes E6 and E7 of HPV type
16. This Somatid inhibited the proliferation of human cervical cancer cell lines (C-33A, SiHa, CaSki) and
HaCaT keratinocytes in a dose response manner. In pitro binding assay and ELISA showed that Somatid
inhibited the in vitro biding of E6 and E6AP which are essential for the binding and degradation of the
tumor suppressor p53. In addition, Somatid inhibited the in vityo binding of E7 and Rb which is essential
tumor suppressor for the control of cell cycle. The levels of mRNA for E6 and E7 were also decreased by
Somatid. Our data suggested that Somatid inhibited the oncogenecity of E6 and E7 of HPV 16 type, thus
can be used as a putative anti-HPV agent for the treatment of cervical carcinomas caused by HPV.
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= E6%} E6-APE pGEX % pET WE]ojx] 2ds]
EE AZsIY E6e HPV 3 A337 Alxs
HH &3 RNAZHH 5-GCG GCC GCC ACC
ATG TTT CAG GAC CAC AG-3'(sense) and 5'-
CTG CGG CCG CGA TTA CAG CTG GGT TTT
CTC T-3'(antisense)®] primerS AFg3dle] SAA}
polymerase chain reaction(PCR)yS =383}y F&s}
4t} PCR AME-S pBluescript I KS(+)2 AZHT-
vector'Voll £71 ¥ o]E6 §AAE oA AFEA
Bam HIZ} Sal 108 ety H2& g4%F dust
pGEX4AT 17} pET28a%E]2 AZ3KIT}. &3t E6-AP
£ 7R o] FEEE 2579 primer(5-AGA
TCTATGAAGCGAGCAGCTGCAAAGCATCTAAT
A-37 5-CTCTAGCCGGACAAGTGCATCATCTAT
GAT-3, 5-AGCGAGCTGACACTTCAGGAACTTTTG-
GGA-33% 5-TTACAGCATGCCAAATCCTTTGGCAT-
ACGT-3)E ARESt] Yolr9) 22 oz RT-
PCRZ FE31th. o] SZH ARE2 cloning HE{Q]
PCR®2.1-TOPO°]l ¢12&}1 Bgl I} Eco RICE #H
W@3lal Bam HIZ Eco RICE st pGEXAT-190
cloningst3itt. Histidineo) 28| E6-APE &3]
95 TOPO/E6-APES Bgl 1S} Hind IS 9t
pET282 Bam HIZ Hind T A3 ligase®
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E7& WAzt BT AEsket] ol85= Rb &
28 Dr. Cho YJ(Korea Institute of Science and
Technology, Seoul, Korea)® HE] AT ¥3k=d] ol=
pETHE oA AlzE)om 3137 FddE ST
7171 9% pocket domaing 33 opu|:At 373004
9280l o2& N-utho] AAE 2 didold,

=gt chiE ChRYM W beaddll 2 - pET/RD,
pGEX 3 ¥El= E. ColiDH50)°l, pET28a &
WEjs E Coli(DE3)e]| transformation*]712 1 mM
isoprophyl-8-D-thiogalactopyranoside(IPTG) 3 7} 8} 1L
18°CellA 12 AlFEet il s REsiict. s
< 9AEslo] I3 pGEX U pET/Rb Ed iz
F& PBST(phosphate-buffered saline®ll 0.5% Triton
X-100, 05 mM phenylmethyl sulfonyl fluride(PMSF)
3} 10 pg/mi®l aprotinin 7)ol pET28 W o
7L 231922950 mM NaH,PO,, 150 mM NaCl,
pH 8.0) A7 233 g AXET ]
2 gxEestn A ke FHsle] A vkl At
g31%t}. GST/E6, GST/E7, GST/E6-APE= PBS ¢
Zgaow n|g HY3} A7) GSH beadell AHAIT]
T 2 FgAor Ao FU. 53t pET284/E6,
pET28/E73 pET28/E6-APS] 739 Ni-NTA bead
(Peptron Inc., Taejon, Korea)ell ZEA17]|E 20 mM
imidazoleo] EFE #F&A0T 3 Aojd ¥ AH
e Al sl

XI2HRUM|EF| MESN - DMEM/10% FBSel
SARN AFARLAETFC-33A, CaSki, SiHa%}t
keratinocyteX]® HaCaTZ 96 well plates] 1x10%/
welld 2e % 12 <+ CO, incubatore] Wi
o} A2 HiRZ ZolE F A sEE 3
7! SomatidE A3 F 2077+ & WST-1(Berin-
ger Manheim, Germany) 10 WS 3718l 1-3A1%F

ool 450 nmollA] EFEE ELISA reader(Mole-
cular Device, CA)E. =455t}

Bead GST E6AP2} His E6°| binding®f 0[X|
= Somatide| & — GSH bead(Glutathione Sepha-
rose™M4B, Pharmacia Biotech, Sweden)=1X PBS
buffer® 233t} ARE3IGI o™, GST/E6AP(34 pg/
ml) 454 1mol GSH bead 300 ws AFAA ©I
£ Bead GST/E6APZ Al&3}3th Bead GST/
E6APS} His E69 bindingS ®HH& 1200 WE
3te] AA)skgich. & PBST 950 woll Bead GST/
E6AP 50 w3} His E6(8.2 pg/ml) 359 200 Ws
Qo] AeAoA 3A A71EA T B9t 2R
°m, 6000 rpmeld 327+ AAEEs s Al
A % PBSTE 12 m/ Y3 thA] A&HelM 583t
AZzRdet. o] AR 3 vHESgIch 34 Al
HAE Tubd A5dE ¢13] AR ¥ SFT 40
we} 5X SDS sample buffer 102 . ¥o] SDS-
PAGE sample2 #Z313th Somatid(100 mg/mi)=
1/6 3Aste] F71stsitt. & PBST 750 well Bead
GST/ E6AP 50 p, His E6 459 200 W,
Somatid 200 p(ENEEE 100 mgml)s ¥l A
Aow AFHNAH SDS-PAGE sample A% #HS
Yang 559 Wiz FUsA ST Sampled
10 w¥ loading 39 25 mAE A7|¥F F
stainingd}%1 © 1], Western blot2 15/ loading%t
gel& PVDF mem- brane® % transfer¥ ¥ HPV
16-E6(N-17) antibody (goat antibody, Santa Cruze
Biotechnology, Santa Cruze, CAYS 13} A2|3}3L anti-
goat IgG(H+L)-alkaline phosphate(Sigma)g 22+ A2
3lo] ERIBISIT

Somatide] ST THH0| 2|8t Bead GST E72
pET/Rb Zi&t0fl O|XlE Y& - Bead GST/E7Y] %
o AM¢® Bead GSHE Yang 59 upgolM Az
3} BeadZS ARg3tgion, GST/E7(13.9 pg/ml) ‘35
o 500 well GSH bead 500 p& AFAA °l&
Bead GST/E7S.2 AME3}Sth Bead GST E73%
pET/RbS] binding Assay= PBST ®H-&4S 1200
W 3] Bead GST/E7 ZtZt 40pl, pET/Rb (6.9
ug/mly= 100 WE F71513.0m, Somatid(100 mg/
mh¥ 5 wW(0.42%), 10 w(0.83%), 15 w(1.25%), 20
W(L.67%), 50 wWA.17%)% F7rsted AEAHEH 2
343} SDS-PAGE sample A% HPHL Yang 5~
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W loadingdt #7)9FE AA3 gel& PVDF
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% monoclonal anti-Rb(Ab-6) antibody(Oncogene,
Cambridge, MA) (1pg/mHE 12k A3t anti-
mouse IgG(y-chain specific)-alkaline phosphate conju-
gate(Sigmayg 27+ A2] 3lo] RIS

E6, E6AP Zglg 0|88t ELISAY| O[X|l& So-
matid®| Y& - E6APE Maxisorb 96-well platec]l 4
ug/mi% coatingdt ¥ PBS/3% skimmed milkZ 2
AlZF F<4L blocking3}ith PBSTZ 3¥ A% %
pET282/E6%} pGEX/E6ZH-E] ¥ E6 A5 AL
PBSZ. 324 3148 2& 100 pyweld ¥l 1 A7k
Ao FhEAIZT}. E6AP] 233t E6= goat anti-
E6(N-17) antibody(Santa Cruz Biotechnology)$} hor-
seradish phosphatase-conjugated anti-goat IgG
(Sigma)s A& A3 ¥ PBSTZ Al¥sle 714&
% [4 mg o-phenylenediamine, 5 p 37% H,0, per
10 ml of 0.1 M Citrate buffer, pH 5.1] 100 W=
¥ §REAIR] F 25 N sulfuric acid2 ¥H-& AA|A]
1 ¥ 490 nmoA ELISA reader(Molecular Devices,
Hercules, CA)Z 4331t}

E7, Rb @gl& 0[&8} ELISA| O|Xl= Somatid
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A1ZF F<t blockingdtSith. PBSTZ 3 A1¥
pPET284/RbZHE] L& Rb 4594 PBSE 84)
A AL 100 pwely ol 1 A7k AoA] ke
AZth E7°l A#% Rb:  mouse anti-Rb
antibody(Ab-6) (Oncogene) (0.1 pg/ml)2} horseradish
phosphatase-conjugated anti-mouse IgG(Sigma)E
A& 22)@ ¥ PBSTE Al&skn 71489 [4mg o-
phenylenediamine, 5w 37% H,0, per 10ml of
0.1IM citrate buffer, pH 5.1] 100 WS Y1 wheA)
7 ¥ 25 N sulfuric acid2 ¥H$S AR F
490nmef 4] ELISA reader(Molecular Devices, Her-
cules, CAZ =33}
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mRNA levelol O|Xj= & - DMEM/10% FBSe]
FAAIZ] HPV 16 genome2 AU &= AT7H
& HIZF CaSki= 100 mm petri dishol] 5%10%10
mb ¥& ¥ 19 F<t CO, incubatore]l wiFSHIT).
AEL HiAE ZolE F 800u] FEE XA
SomatidE 2] F 20A7KF total RNAE FZ3}o]
RT-PCRE <#33ith. E6 primers; 5GCG GCC
GCC ACC ATG TTT CAG GAC CAC AG-3
(sense), 5-CTG CGG CCG CGA TTA CAG CIG
GGT TTT CTCT-3'(antisense), E7 primers; 5-
GCG GCC GCC ACC ATG GCA TGG CAT GGA
GAT ACA CCT-3(sense), 5-AGG CGG CCG CGA
TTA TGG TTT CTG AGA ACA-3'(antisense).
Reverse transcription-polymerase chain reaction
(RT-PCR)2 RT-PCR kit(Stratagene)S o}&3lo] &
et =, cDNAE 50 W[5 10X first-
strand buffe 1w/ RNase block rbonuclease inhi-
bitor(40U/uw)), 2w/ 100mM dNTPs, 1w MMLV-
RTGOU/D, 5w RNA, 36l S5751s 37°ColA 1
AZE REEAA DL oL, primers}t A E3LS-S
AEAIA©95°Cel 13, 57°Col| 1%, 128]la 72°CollA
1% 30% ¥k3-Z 30 ¥H2) PCR productsE Yo
1% agarose gel2 3Q15}GIT) 55k9) RNAAME o1
& #18}7] 93, house keeping genel PB-acting
Z7J8}31A} B-actin primerS U3} 7o) ARE3IGITH
:5-GTG GGG CGC CCC AGG CAC CA-3
(sense), 5-CTC CTT AAT GTC ACG CAC GAT
TTC-3'(antisense).

dEEy ¥ o

XNSUFUMETS MESYH - Az AEF
C-33A, CaSki, SiHa®} HaCaT keratinocytesol] So-
matids 34ui& 10000 7b4 M=l 23 CaSki
AMZEFoA 800HIEE 7 wizdst HEEALE B
AE2 7ol FH3HA Padshe g B 4 3tk
73R NEF FolE HPVZE obd thE €99l
of &} 9 ME3HE C-33A9 3% 800 HjolM =
AE=AGo] YERFR] 9igkort 500u) ©)4Fe] EEo
Me B AEFES Aol A9 w3 FrkFig.
1). ©]¥& Somatidol] EAJsh= E0|¢1A7 HPV virus
genomeS AU §J= CaSki, SiHa®} HaCaT cell®)
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Fig. 1~ The cytotoxicity of Somatid on cervical carci-
nomas and HaCaT. Cells seeded at a density of
1 X 10° on 96-well were treated with either So-
matid extracts at the given dilution factors in a
final volume of 100 w/ DME media and were
then allowed to incubate for 24 hrs. The
cytotoxicity of Somatid was determined by
WST-1 reagent as described in Materials and
Method, and expressed as relative percentage
to untreated control.
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Fig. 2 — The effect of Somatid on the in vitro bindings of
E6AP and E6 (A) and ELISA based on the
binding of E6 and E6AP (B). To investigate the
inhibitory effect of Somatid extracts, E6-AP
immobilized on resins was incubated with E6
(lane 2) in the presence (lane 3) or absence of
Somatid finally diluted 1:60. E6 bound to E6AP
was determined by immunoblot assay using
antibody which specifically recognized E6.
Upper and lower panels represent Coomassie
blue staining and immunoblotting, respectively.
(lane 1, His Eb in put lane 4, Marker)
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7)1 9lo] Somatid’} Zinc-fingerTEERE Zn*E
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Somatid’t E7% Rbe] ATl vlxE d&S 171430
in vitro binding®} ELISAS 4333t A3} Somatid’}
E73 Rbe] A%e % AEHoE A3l Ae &
% 92thFg. 3). Fig. 39 Ael 238 in vitro
bindinglA1= SomatidE 1.25%(15 w) ol 7} 8t
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Fig. 3 — The effect of Somatid on the in vitro binding of
GST E7 and Rb (A), and ELISA based on the
binding of Rb and E7 (B). To investigate the
inhibitory effect of Somatid extracts, E7 immo-
bilized on resins was incubated with Rb in the
presence or absence of Somatid finally diluted to
1:60 in 1.2 ml of binding buffer E7-bound Rb
was determined by immunoblot assay using
antibody which specifically recognized Rb. (A)
Upper and lower panels represent Coomassie
blue staining and immunoblotting, respectively.
Lane 1, Rb 1/10 input, lane 2; Rb, 200 ui; lane 3-
7, Rb 200 ! along with increasing doses of 5,
10, 15, 20 and 50 W of Somatid extracts; lane 4,
Marker. (B) E7 was coated on the 96 well plates
and blocked with 3% milk-PBS. Then serial
dilutions of Rb lysates were incubated for 1 hr.
After washing with PBST, anti-Rb antibody was
added, followed by horseradish peroxidase
conjugated to secondary antibody. The bound
enzyme activity was detected by ELISA reader
after adding substrate.

Somatid7} HPV oncogene E6, E7 mRNA
leveldf O|X[= 248 — Somatid’t E6, E7 mRNA®]
tjxE 9FE 278 RT-PCRE F3Fd 23
Somatid”} HPV oncogene?l E62} E79] mRNAE
Adehs AL & 5 UATHFg. 4). CaSki Cellsel
A 800MlZ Somatids 2] 3= ™ mRNA level
o] AL A & F U3ich

HAEXH 02 Somatide E6 9 E79 XS ZAaA]
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2 E4¢& Jeid & 9lth
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Fig. 4 — The effect of Somatid on the expression level of
HPV E6 (A) and E7 (B) mRNA in cervical
carcinoma CaSki cells. Cells at a confluence of
80% were treated with Somatid diluted 1:400. 18
hr after incubation, Total RNAs was extracted
from CaSki cells after overnight incubation and
their expression levels of E6 and E7 were
examined by RT-PCR using specific primers for
E6 and E7 as described in Materials and
Methods. 1. Marker (1 kb ladder), 2. untreated, 3.
Somatid)
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AASACY. In vitro binding assay$t ELISA(E
ZHdZHH o] osbd Somatid’t & A|UAR]
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