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ABSTRACT

Pluripotency and self-renewal capacity of human embryonic stem cells (hESCs) are retained by hESCs related
genes as OCT4, SOX2 and NANOG. These genes are shown high expression level in diverse cancer cells and have
potential role in the carcinogenesis. On the contrary to this, several genes which are up-regulated in the differen-
tiated hESCs are involved to suppress the carcinogenesis or proliferation of cells. We discovered several genes in
immortalized lung fibroblast (WI-38 VA13) by suppression subtractive hybridization. Among them, we focused
chromosome 6 open reading frame 62 (Cé6orf62) which is uncharacterized, mapped to 6p22.3 and generated to Hepa-
titis B virus X-transactivated proteins (HBVx-transactivated proteins, XTP). Aim of this study was to characterize
Céorf62 through analyzing of expression pattern in various cell lines. Expression of Céorf62 was significantly up-
regulated in diverse normal cell lines than cancer cell lines. And C601f62 was up-regulated in differentiated hESCs
(endothelial cells, neural cells) compared to those of undifferentiated hESCs. Also, C6orf62 in WI-38 cells was hi-
ghly up-regulated during G1/S transition of the cell cycle. Taken together, C6orf62 is shown expression pattern simi-
lar to differentiated hESCs-associated genes which down-regulated in cancer cells. Therefore, we assume that Cé6-
orf62 may participate to suppress the proliferation and to induce differentiation through regulating the cell cycle.
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AZE o} VA EE Euje] YR NEZRE g
AZE &8s (pluripotency) AF7F A4 52 (self-re-
newal)& 7HAH RE MEZ £3E 5+ e 5HE 7t
7 AlZo|HThomson &, 1998). o213t EA wjio] z
Aejgtat Aok A 5 o8 Fobo] A5 AB2ZH
B glom, wjel Z7|HETL ofBA A7t A T, A
#3hse FA8a, O A X(cell lineage)2 #3}5H=A
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tHBass &, 2009; Schoenhals &, 2009; Collene &, 2009).
Hh 2 PDX1, NKX2-5, bH1 globin 5-& Z+Z} A A (fore-
gut)e] W=, Ao Fuid, d&d Alx T Hiol 714
X 25E 3tE AXolM Yehe FAE, 742t &
e MXolA FAAZ FEHTH(Hirst 5, 2006). ©]E
oA FF hAEe] WA S Atk o oAl
Ak(tumor suppressor)9} 22 7% & 7HE AR B
%31 UthMa 5, 2008). webA] Hijo} E7)AEe] 237}
A 8 fA9 23 o Y £33 A= Fsd
ol v Aoz AAHY, oj¢t BHHH {FHAE 3
v AL ol#g d4EY BAH dAUES e
Tgo] ¥ Zom AlRET

Hee A AAG R W Eo] Fon, F AP F
shtoltt, #Hgte zATA o7 1) A EH Ynon-small
cell lung carcinoma, NSCLC)# 2= A £ Y(small cell lung
carcinoma, SCLC) 2.2 W T}, H] A T3 92 A 259t
of vla] Az3H7] oH L AFE FA Fom #HHd(lung
adenocarcinoma, AC)# |3 4| & $t(lung squamous cell
carcinoma SCC)9] 7 7}2] 2. B} o 2 ThA| W oh B8
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B H¢} Al A TEA BEsE FHARES EH39
HLacroix <5, 2008; Nacht %, 2001). T3 % 2 2 p53, Ki-67,
vascular endothelial growth factor receptor (VEGFR), Bcl-2
ol e Al Bosta YA Cristofalo T, 1998;
Serrano 5, 1997; Hahn %, 2002). ©]&] & & #& H-22HE
o] 754 §A2 oo B L ol fdtaL A kst dlo T
& T3 HBeer 5, 2002). ZLEjL} o} w|ke] AT W 3 oj
i@ vAU S AY ZA ol chg B214 A o] s u
3 XA gtk

A PATE, 3-8 suppression subtractive’ hybridiza-

tion(SSH)E -3l B4 3l F-2fl A i oh M| ZRThEALSHE o] -

AZAA ol dddE FAAES WEt(ung 5,

2009). L & 537 7)50] AA SRR & F4A ch-

romosome 6 open reading frame 62(Céorf62)ol] 23S 2
Fol W gt FHAA £ & /A EA 73Sk Coorf62
¥ chromosome 62] 6p22.30] $]X|3}3L gl.om, 229 ofu] i
A& 7M1= 9 EE translation BTHINCBI Accession
No.81688). £ el A, $-8l= Céorf622] HE wEl & 3
I 54 W11, Yotz v} &7 M o] £319) w| ol &
HE FAREA Y T AT 715E oAdstaa} gk

Mz oWy

A B2

17k o} 2 7] Al £(CHA3-hESCs), W) 4] Z (endothelial
cells, ECs), 21741 Z(Neural cells, NCs)= CHA Stem Cell
Institute 28] AT L} 7 yhol] Ao AR o3 A
I = American Type Culture Collection(Manassas, VA)
3} A L3 (Seoul, Korea) . ZRE &gttt 4zt
o] X Foll 2t u kol 10% FBS, 100 1 g/ml2] Y
A3 2EErolilg HArbson, RE AX &
5.0% CO,2+37°C < 73}l v F= ATt

H x3

¥ AHAC) 227 ¥ HH A EHSCC) 232 Korea
Lung Tissue Bank 2 5-H A|-5&-¢tt}, ¢ S 2 5H A4z
A3} of AL O AH T & o] FEE o] FojR] glo

Table 1. Sequence of primer pairs

o, ¥ A 24 11483 5 AFAEY 23 10802 F¥
< APagirh. BE 24 BZ-L TRI-REAGENT(Mole-
cular Research Center; Cincinnati, Ohio, USA)°ll B2 A&
7238 393 AHE A7k 80Tl XA3Th

Total RNA &

ol2] M EF9} ¥ 27 2 25 E TRIREAGENT® & o]&
sto] RNAE #88H3{th ND-1000 3% %4 (NanoDrop
Technologies, Inc.) & °]-8-81 Axge®} Aoco/Acso 1 ES &
3}53 1.2% op7FR = Aol 7 7]%9F 5] RNAS YHjE &
@313 th gol 91+ genomic DNAS] 248 WAls7] $18)
DNase I(Roche, Germany)-2- 37 C ol A} 20%-7+ 2 2]3}51th

RT-PCR

cDNAE 1 g9 RNAZ 5E SuperScript™ First-Strand
Synthesis System(Invitrogen; Carlsbad, CA, USA)& ©]-&
ato) GAAL 8193, P4 H DNAS & 2F3) 517] 93]
185 rRNAE ARS8 Th TR E L A kg th3-9] 230
o7 831t DNAS WS 18] 94CollA 58, 1§
94°C oA 302, 2 primer®] annealing 9l 4] (Table 1) 30
Z,72°CANA 30 A2 5718 3538] vHE S, vk 2 A1
DAE 93 72CAA 527 A 2315t PCR AHES &<l
317) 913 1% o}7k= = Ao A7) 9§ a3l 1L, PCRS 39 %k
5 gspgioh

Serum Stimulation

AR # S Alfol AEFQ WIE38S 10719 100
mm YA 2 1x10° ME £ seeding 31Tk 10
% FBS7} ¥3H9 wjgd o 70% PEe] Wk olE o
7AA] wlslgTh. L %, Serum-free Wi 48A4)3F
ZoF w3k $9] T} 10% FBS7) ¥£3E wjgdjog W -
As) FH93, ZF sjFPA o] AEZE AHZ 0, 05 1,
2, 4, 6, 12, 24, 30, 48~ ko] At Fol] Trypsin EDTAZ
22 % total RNAE #3$tHYoo 5, 2008).

Quantitative RT-PCR (qRT-PCR)

WI384] serum stimulation2. 2 €2 A X EZ SYBR Gr-
een I kit (Qiagen; Hilden, Germany)& ©]-8-8}¢] qRT- PCR
< 33t CFX96™ Real time System (Bio-Rad,
Philadelphia, USA)& AH-3131.2™, 3= comparative

Gene name Primer sequences (5'~3) T™* Size (bp)™*
Céorf62 F: 5-CAGCTCCATGCTCCTCGATAS 57°C 354
(RT-PCR) R: 5-CTGTGGCAGGTAGAGGCAGA3
Céorf62 F. 5" TGAGCCGCAAGGACAAGACTGGS 60T 173
(qRT-PCR) R: 5-GGTGCCAACTGCCCAGIGGGS
Cydlin D F: 5-ATGTTCGTGGCCTCTAAGATGAS 55T 374
(RT-PCR) R: 5-CGTGTGAGGCGGTAGTAGGACAGS
185 rRNA F: 5-TACCTACCTGGITGATCCTG?3' 55C 243

R: 5-GGGTTGGTTTIGATCTGATAS

* TM: Temperature, ** bp: base pair.
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TO R A AR A M9 I 58 12 F9H3 1,

Z19f vlaate] TR A7l A A& A F Q) Y L e
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3t FElQd WA Z} AABAZAAN FL 3 38
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Fig. 1. Expression pattern of Céorf62 in human ESCs and di-

fferentiated cells. (A) 1: CHA3-hESCs, 2: Endothelial cells. (B) 1:
CHA4-hESCs, 2: Neural cells
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Fig. 2. Ceorf62 mRNA expression in various cell lines by RT-
PCR. (A) Pairs of normal and cancer cell lines and other cancer
cell lines. N: normal, C: cancer; colon N (CCD-18Co), C (KM1214, car-
cinoma); Skin N (CCD-38SK), C (WM-266-4, skin melanoma); Lu-
ng N (WI-38, fibroblast), C (NCI-H59, adenosquamous carcinoma);
Hela (cervix adenocarcinoma), A172 (glioblastoma), K562 (erythro-
leukemia), AGS (stomach adenocarcinoma) (B) Lung normal (fibro-
blast, WI-38), and lung AC (adenocarcinoma, HCC-1588), lung SCC
(squamous cell carcinoma, A549) cells.
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Fig. 3. RT-PCR analysis of Cé6orf62 mRNA expression in lung
AC and SCC tissues. 11 and 10 tissue pairs were examined for
each types of cancer, respectively. N: normal tissue, C: cancer
tissue. (A) The relative expression of Céorf62 in lung AC tissues.
8 pairs (all of 11 pairs) of AC tissues are up-regulated in normal
type. (B) The relative expression of Céorf62 in lung SCC tissues. 6
pairs (all of 10 pair) of SCC tissues are up-regulated in normal

type.

o g FE3Ah(Fig. 2A). 531 44 5 #-2 AdrolAl
X FoA o] A AEFRKH A, #H HFA XY, 4
AHFAZS) 4 A 2EHT 92S BEIIT
(Fig. 2A, B). o181 @& o] A e FU3HA d
YR & vwsly] 98] 22 oA 2 2fol & Bgkon, 11
o) o) Mot 24 F 880)(72.7%), 10%42] H AP A Lok =
2 ZF 62501(60%) A3 Foll M e mpzkr1A| 2 At 22 ol A
o ZA R} L Coorf6229] TAZFS B AHFig. 3).
Céorf627} AEF-7]9F BAH] JEA Lolrr] 93l
44 9 e Aol AEF WI389 F7]3Ksynchron-
izing) S FETHFig. 4). Zt APE AEE cydin D
0y £FO0R Hol GIYS WEV|E oF 4A3F o] YE}
v Zeg Hoth Ceorfe2E ©] G1/S WE7|oA tE
AEF7 )R 8 Be g 58 Holx At
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Q171 wlol Z71AE EA 4] Shel OCTaE 2 Aol
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S2 93} 50 99, P, DDA, v 5 olg F7
o QAN ¥ BH £ HIthChen 5, 2009
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Fig. 4. Serum stimulation. C6orf62 expression levels at the pro-
posed G1/S transition in WI-38 cells. (A) qRT-PCR were analy-
zed using Bio-Rad real-time PCR machine. Each gene level was
normalized using 185 rRNA. (B) Expression of Cborf62 in serum-
stimulated cells. Lane 1: 0 h, Lane 2: 0.5 h, Lane 3: 1 h, Lane 4
2h Lane 5: 4 h, Lane 6: 6 h, Lane 7: 12 h, Lane 8: 24 h, Lane 9:
30 h, Lane 10: 48 h.

Atlasi &, 2007; Monsef %, 2010). Octd+= POU-domain,
class 5, transcription factor-1(POU5F1)& 7}A] 1 ¢l.21, o]
FrAAte HHO R 8] AT TIAER] WalE
AA =, A= §F S7141 2 (cancer stem cel)& F4 37
HrHKaroubi 5, 2010). o]} 4t AL /X = /AR
%ol A, PDX1(pancreatic duodenal homeobox-1)2 #|73o.
29 A Falo 9lo FFA I8 3 A )
(foregut endoderm)2] EA|ALZ AHE-E CHClaire 5, 2006).
PDX1-& A ZE T B4 GAZANAN F2) A 2d3)
T, AYMES] F24& ARSI caspases 3, 8,9, 102] ¥
3& B3 NEAPEE FrEsh GAEY o5& AAs
9 ¢ A FAAte} Ze A E )5S VeIt Ma 5,
2008).

B Al A, Coorf62+ PDX13} A 28 9 Bo)
I Ut A A A EFA GAEFEY F2 3 55
S HYT, ol g U FAFL 53| H A T 2A oM F
=X A JeElthFig. 1, 2). 538 B3k A Lo S0 o]
7l kA gt B3lsAA] wdo] Srtshe A g 2ok
Hol7t Ceorf62i= M EF7NANE A S B ATHFig. 4).
G1/s ¥g7]= AlxF712] 3 M check point® DNAZ}
SAst L BAZ FH)7F Hol A wof FE <l s71Re]
%o o) RoJA] A ). 7)o p537} T & A #A
A2k A48 cydin, CDK o] 2EAE #4354 Hied),
Céorf627+ G1/S g7 & ¢E o2 W4 s ek
(Reddy %5, 1994). &8 &4} wko 2 7158 wehs)7]d & of
229}, Coorf627}F G1/S Ag7]o) #Astn e A, A
A X B3 A ol 2 S B4 FX5s Sl A7
o] & Azl £ 5 ok

Céorf620] =& 53 S AFPspr] Ao, C-

orf62= A4 ¥ E Aot X H T AR # fd A
FrotAEel A A FPshe A% 3313l Hepatitis
B virus X (HBVx)ol <3l 843} e D HdHBVX-
activated protein 12, TPX12)2 FAAE 7| W&ol (http://
www.ncbinlm.nih.gov/) OCT41+ NANOG¢®} 2] #jo} &=
N2 A FE FA 9 Gof EAol AT ALE oF
A}, HBVxE 7Hd(hepatocellular carcinoma, HCC)¢] &
Aol F8 7% g Aew 3 4#A AdriAnzola 5,
2004). HBVx+= #)AA}¢] 2K nuclear transcription factor) 2}
5245 AU, AEAAAM Y A5 Ad AAE HFA
7 DNAS} AR 23314 a1 = M AKtranscription)®) 243
o] J3FL FTHKim 5, 1991). o8¢ 715 T8 A=
vk $AxE 5o AAE STRATIEE 2 A AsAE
ANAE 23 AFEFY) AABE ST HFeitelson 5,
1997). &, p53% 2 & A FAAE JAI8t3L DNA
repair HIAUF -85t AR/ FAHES { o)
o A ZAPE S ASte] M E AES FE S USRS
Aol A F4e] BA, F4& FETHDiao 5, 2007; Elmore
5, 1997; Jia 5, 1999). HBVxe] 23] @438} 5 whid
(HBVx-transactivated protein, XTP) XTP A|#] 2+ @A) 97}
o FAAY A . Barh ol Hol A ARt
HBVx9| 473 7gste] ¢he] ¥4 Ahd 7|58 BY
Ao 2 7)) XTP4ol 333 Cl7orf372 F84ka} 2
FA A TN F& T $5S ol A X A &
&J3}at, TPX62! DLEULE THy g3t H8wo] TAsh=
A AU GZAA doA] fAdAe A TF 2-HE
119} % 3} 9l d (non-coding protein) % o] E.31% JTHDas-
gupta 5, 2009; Mertense 5, 2009). TPX12 A1 C6-
orf62= YA EE FEdh= dAYE FHF 9l& 3o
Z AU SRR A S T woe] ZHE A
I oA OZ Céorfe2= A S Bl xE2E e EAH 7]
TE AR YE AL E Al drt

AEH 07, Coorfe2E Mo} Z7| M X9 #-3}ol B
A1, BAMEAA & A FAA e 2 FAE 715 7}
A Y& A2 JFH, o]H T 7|52 AEF7]2] GI/S
W35 243 YA T dBH U ALEASE
th B3 Coorfe2E ALH o2 A7 FoH E7HE 3
o Ao BAAR fiAUEE olsishe Hlol B0l
498 Aoz AlgHT)
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