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Abstract

AIM: To screen the differential HLA-binding
peptides between HepG2 and HepG2.2.15 cell
lines, and to find some HLA-binding peptides
correlated with hepatitis B virus (HBV) infection.

METHODS: HepG2 and HepG2.2.15 cells were
harvested (10° cells), and the peptides were iso-
lated from the cell membrane by mild acid elu-
tion, respectively. Then the mixture of peptides
was fractionated by high performance liquid
chromatography (HPLC) and the differential
fractions only expressed in HepG2.2.15 cell line
were identified by nanoESI-MS/MS analysis.
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Bioinformatic analysis and MASCOT index were
used to investigate the sequence and source of
the peptides. Finally the expression of mRNA
was detected by reverse transcription-poly-
merase chain reaction (RT-PCR).

RESULTS: HPLC fractions were markedly dif-
ferent between HepG2 and HepG2.2.15 cells.
A peptide, SPDDPSRYISPDQ, from enolase
1 (ENO1) was obtained, which was only ex-
pressed in HepG2.2.15 cells, by nanoESI-MS/MS
analysis. The result of RT-PCR confirmed that
ENOT1 expression was significantly higher in
HepG2.2.15 cells than that in HepG2 cells.

CONCLUSION: A human peptide SPDDPSRY-
ISPDQ from ENOI1 can be presented on the
surface of HepG2.2.15 cells by HLA, and ENO1
mRNA expression is significantly higher in
HepG2.2.15 than that in HepG2, suggesting that
HBYV infection may cause the up-regualtion of
ENOT1 expression.

Key Words: HepG2; HepG2.2.15; Hepatitis B virus;
Enolasel; High performance liquid chromatogra-
phy; Mass spectrometry
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F F AL 0 B T AR
THEFRHFOL
B AR ME S
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BE, HaEikim
6L % 95 08 7 R
THAR BWEA
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JEG, 4o: DNAJE
W, ARG
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RAEEG . 2R
FEH . TIRE S
& ARG
SRk, BALT
AT 95 % AP,

%R: HPLC*T b 2 ~HepG24+HepG2.2.154%
HLAZ & KA £ 2% £ 5. #) AnanoESI-MS/
MSH#AMHPLC Z 4B P 45 8 52 B — &
KR F C 4k G AN BiBs-1(enolasel, ENOI1)
% % B)kSPDDPSRYISPDQ. RT-PCR4 % &
7, ENO1Z£HepG24eHepG2.2. 1548 ft. P 39
&Rk, AfEHepG2.2. 15w P R kAR 5 T
HepG2 4 fieL.

#£if: %k AENOI1# % A)kSPDDPSRYISPDQ#k
GAHLA T £ F4 25 HepG2.2. 15w M &
7, HENOI mRNA&HepG2.2.15%0 it ¥ 49 %
K R & THepG24m feL. $2 ~HBV B 4 7T 4% 7
#ENO1 & A Eif.

FEET: HepG2410fl; HepG2.2. 15400, ZRIFF45%
7, HEEEE- 1, BB, R

FRER, BEMEE, SKIBNE, 2898, MIB, ZRK, BRETHA. AFHRR4BiRZA
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TN 9899 # (hepatitis B virus, HBV)f# 4
ST ) AR A 3L TR S i WHOAY
P, AR 20240 NIEYEHBY, MiHBs A g#f547
HoN3.5MC. RIEEHBVIE L RATIX, — BT
[FJHBsAgBH 3 49.09%"”. HepG2.2.1541 Jitd &
H1Hep G241 M7 A= 1 >k 1A 8 SCRFHB VA il
SR WA A I &R, 2 — DM STHB VAE fin i
I R4 R HepG2.2.15 MU & I Hep G2
(R EE 22 1, RIS SO 4 A AT HB VIE A
AT R IEAF T HepG2 4P, Lo an s n] LA i
HBeAg xHBsAg™. BT LABAT AT LAH b %o Lh X
il i 2 TH L A 5345 & (e JsUik 5 4022 5
7, I I % Hep G2.2. 1540 i B i3 5L (WHB V
S MR AR A B H HB VIE YA 5% 2 1 R IR
HLAZA K, S S0 G5 RIR AL 5 K Tt
B3 Ve 7 B AT I S

1 RRT5E

1.1 A4 1R 7% 5T FIDMEM, fif 4 i ¥ 5
Gibco A F]; (il =9 4R LM H Sigma
3], C-18 Spe-PakA:(4 7)) H Waters /A w);
a4 B T PUAFITChRAC I FT A HL A-A2,
BH M0 A BB T G, 30 I BDZA 75 a4l

1.2 7%

1.2.1 fafe3% 3~ HepG2Jl HATCC, HepG2.2.15
KA FARAE. HepG2HA1HepG2.2.15H] 4100 mL/L
Jifi - ML, 100 mg/L7 %7 2 #1100 mg/LiE#: % 1K)
DMEM& 753, T HepG2.2. 155 F5M H A
400 mg/LI1G418; 4ife¥41-37°C, 50 mL/L CO,
AR IR

1.2.2 3388 k3R B am ok 45 APk BE10°41 i 5
1 mLIF IR 22 vF3£5(0.131 mol/LKI#IR, 0.066
mol/LIFRE 4N, A pH%3.3), 7= FEH
5 min, &0, 4°C, 2000 r/min, 5 min™, Y& b,
B0 22 IRV A T 30 0F S 39 S50 1R A e
Rl 5ErE, AT Hep G2RE M 73 w4, Horp—
BB N—BekIE THCVI Z JIK(RLIVFPDLGV)
Wh 2 .

1.2.3 3582 el 2m fL R B HL A %5 & IR 3 R 6y 4k
SR A s v 0 N AR Lot o XL B
HLA-A2[{KIA.

1.2.4 HPLC%4%: M\HepG2HIHepG2.2.15411 i
PR R 2 0 R AHHP L C &R 48 (% A,
HP 11008 AT 7048, #£5EAC184(4.6 mm X
150 mm, Waters), HEATH6EUEML, B 0%-100%
G, AT /L TFA, BREE B A1 R : 0%-0% B
10 min, 0%-60% B 60 min, 60%-100% B 10 min,
100%-100% B 10 min, Ji#1 mL/min. &M
214 nm, 280 nm. WCHE PRI 40 I 2 S 0 B, R
T, -20° C {47

1.2.5 NanoESI-MS/MS4#7: $kik tHHepG2.2.15
FE it rP R AT W8 B A8 20 AP 2 He p G2 4 il 1)
25 e, A AT 2 % 10 ul 1 g/LINTFA,
TN A LT 25 B U 1 9 T LT 55 R I
WA (nanoESI-MS/MS) . JF it A3 [ty 43 4 s [
500-15 000, FH T30 AN ot R TR BL ) 431
T LG R T 0 RARIKIEATMS NP, BN IR
(4 o 175 5 A 25 (C D) PR T i &5 SR #1842 B P A 1)
BTl

1.2.6 HLA% &1k #9 % % : NanoESI-MS/MSH]
25 B R FIM A S CO T e A 2 Fl M K 7 4
PO VERAT . BT B MASCOTHE FEAT
RN Tk € 2 KR IEF P51 HQ-TOF
TR A5 20 Jr ah Hd SO £ Masslynix 84
(Micromass/ A) )b BEF 4 bl pk 13014, 48 )5 4
AZ ZIMASCOT(http://www.matrixscience.com)_I
WATE R, A Z B3 72 9N CB Inr N\ R 25 4k
W, BESHREWT: BYER LY, T
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2R, =& APl FEHepG2S5HepG2.2. 155 FHLAG SNBSS E 2345
AS. BS. (=3 DS Wi £ E
~ ~ ~N ~N Liuxt1054% ¥+ B
i i [ S
) ) »n 81.34% v 20.78% OB R R
= M2 = 2 44 ] 4{
< 5 < M2 = M2 g M2 I, 93.3% %1 A8
S 1 S 1 S S A ge A s BE A S
O o O M O 1 R RALF 58 2B
(V271). RE G
% Ik 5HLA-A2%
o ! . = = . =) ! : = ! . Y 8 = L A
10° 10°  10° 10" 10° 100  10° 100 TAMRZHGLES
7, AR Ak
. s i oy UHTERAEPRIIR
B 1 HepG2.2154MAVARINOITER. FHLA-AFTAPRICATIEZHE; A-B: FAMEWIE; C: BRdbFERTgniE, HLA-A2FRIEH

K81.34%; D: BRULFE 5200, HLA—-A2BRIC R 420.78%. A, C: Helian; B, D: BEliS.

EE e[l SBMRE(C) IR EANbp

ENO1 5'-GCGTTCAATGTCATCAATGG-3' 60 591
5'-GTTGACTTTGAGCAGGAGGC-3'

GAPDH 5'-CCACATCGCTCAGACACCAT-3' 60 114
5'-GGCAACAATATCCACTTTACCAGA-3'

B RMAULHIC-SEEM: BB TV . 2

BEA100X 107, BT BT 40,1 Da, P<0.05; k00 Ll | .

BYULE (04T 40 (0L S BRI AR 05 | | poo 1

FIREZ IR B OR IR €. 55— 5 i, i 1A 0

ZMicromassit) T HFMaxEnt34b 3 )5, f5B)
Micromassff) & K -MasSeq ELHEAHE T HIKEL
JEA, RIS 250 0% 34T T Lk IR, H e
J O A = o v BT A T R e S S B v
SR B P AHUTEL. Sk () 45 SR mT DL
B CVAIR B 4 e, I REE SR AL R M AN e A 4k
B IR B,

1.2.7 BREEHLAZ &/ 494047 FIFSYFPEITHI
Hodhs B b SR ER AN IRB I HL A4S
& 71T VRS (http//www.sy fpeithi.de/scripts/
MHCServer.dll/home.htm). 754 i (FTHL AL
FR E AEHepG2 M HepG2.2.15 CL AN THL A %3 14
HLA-A2, HLA-A24, HLA-B51 &2HLA-B53"".
1.2.8 RT-PCR%&E: HIRT-PCRIEIGUEFA 14 &
1) 2 kYR 8 FTENO1/EHepG2.2. 1581 HepG2H!
[F)Z1%. ENO1 RT-PCRIP) 54 S B KL WA 1,
IR H94°C FAZPES min, 94°C 15's, 60°C 30
s, 72°C 45 s, 35MFEH 5 #:72 CLEA1110 min™.

2 BR

2.1 Bk mHLAL X5 F A L4 4
P o w5 R A At e R L 59 R I i )
Y RT HLA-A2K IS BRI, Zoid 55/ ab #E
J A MR T FTHL A-A2F5 ic 5350800, Bl fi
1181.34%3k /> 29k i I 11120.78% (K&l 1). R
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B 2 HepG2HMHepG2.2.158YHPLCEIE. HepG2: T h;
HepG2.2.15: £1{1; Fik1: WIFhAHIRATZE S8 §i75k2: HepG2
YHlEHIE AR HC VIR I8 2 k.

P2 G HA LD AT 5 41 R T HL A-A21H)
AR BN ILE . FOR 59 R Ak B R AT e
MR IMHLA 1 2857 RG-S 2 Ik

2.2 HPLC#) £ re# DU WHPLCALAL 4 25
KB, B ANHC VKB M Hep G2 R A A
HCVkELJHepG2 HPLCE, LA K HepG2.2.15F!1
HepG241 i (YHPLCHK, $kik i Hep G2Ff i 22 7+
(Ve B FTH e p G2.2. 1541 kR AT (1 i B (112), it
AT S 237

2.3 MSH#T %2 W AHCVIKBLRI A5 AHCV
JK B I\ H e p G255 FR VL I v 72 e (il e v, 28 5
H TSR B ANMHC VKR, P4 W RLIVFP-
DLGV. [ \HepG2.2.15F1Hep G2t — > %= 5+
U, B E tH T 14 NJEIREL, EPENO1KJE £
Jik: SPDDPSRYISPDQ(4I3).

2.4 IREEHLA%Z A A 895 % FIASYFPEITHI
BOR R, R E FTHLAZ TS ENO 1 2 ik
HLAZ G AT TN, R ZKBE S
HLA-B51I454 1 0225, KB 454 1 i Tl
g W WZR2.

HFEHCTLE B,
V27% 42Tk 5
127 FAL 4 M8
CTLA £ XX R
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WA 3 4 5 A HCV(MASCOT): RLIVFPDLGV &
AR BILHPLC MM (E7D): RUVFPDLGY =
FenanoESI-MS/ MELMIFE (F5h): LRLVFPDLGV > -
MS %4, B4 o | F SHREEE  HOVBRBH  AEEE-1
Hep G2.2.15%8 )18 T G S SRYISPDQ
A\ gy B EEH & | = PRSI RLIVFPDLGY ~ SPDDPSRYISPD
LHLA% &8 % g o | = MB35 LRLVFPDLGYV ~ SPDDPSRYLSPDK
2 N . NS
A, ST 5 g M/Z 564.87 738.8
P 2 —~
I RENOL 2l & & . BeHTE 1127.7254  1475.5854
2 % B s | y =
AL e dbind =0 Lo i TSI E 1127.6703  1475.6528
6 260 4d0 ‘ eob ‘ sdo ‘ 1060 ‘120(‘) Accession number gi/13936941 0i/39644850
B ENO1(MASCOT): SPDDPSRYISPDQ SYFPEITHRESD KO 22
MLIF(E1%)): SPDDPSRYLSPDAG HLA 433 HLA_A*02 HLA_B*51
ML (F5)): SPDDPSRYLSPDK
g
~ e B 5
s .. % & i Marker Negative HepG2 HepG2.2.15
g x|l ¥ x5 =
> el T =T & @
i F|E g 3 . 2.8 GAPDH kb
1 g o5 S gt g F_ 114
to S & st opl
g2 = Folpsorx
>> J | | > > 1
T T T — T T T T A { T T — kb
0 200 400 600 800 1000 1200 1400 so1

B 3 WETEMREBNSBHKAIE. A BANZSEHCVIER
2Kk M/Z: 564 87TMES T RIS, 1% T IMASCOTHHT
FE31: RLIVEPDL, Ha MK HIFEFIARLLVEPDL; B: A
TR — RIREI 2. M/Z: 738.8(1 88 T- L&, 1Z kB
MASCOTSHTF51]: SPDDPSRYISPDQ.

2.5 Wi B BE-1/2 e P AR 9 B iE RT-PCRES
F IR, ENOIEHepG2FIHepG2.2. 1541 g 134
ik, HAEHepG2.2.1540 i b %55 W & T
HepG241 ffi(K14).

3 111E

PO T S i Al P A B AR SRSy, B
Tl AN TR - A0 54 B Jsn TR 5 Oy QAT
TR 5 TN T P PR PR I S HLA
[ K0 T4 AR, g i L AE IR
il S HL Ay 1 45 & 1 BRI 22 k(8- 124 2 0
1), B0 A (epitope)”. SSIRVEILIE L4
ESE AT LA 20 e 4 R I HL A T 2890 1 K&
Ha B2 N BAT LA HepG2 M HepG2.2.15
AW TTN %, KERFEH AR E 105,
59 PR VE WL ARSI B B v W) 2 IR e, b 3=
TALSHLA 12Ky 1 X IL4i G2 k. SRIE R
HPLCHlInanoESI-MS/MSZ3#r, -4k4EHepG2H1
HepG2.2. 1541 i 7 22 R IKMHLA [ 255> 745
“Ik.

SR TR I v A L B R R I T
RNZ RGP b oy B %8 2 KB R I F
SEPEFITT SRR, FOEAEHep G210 59 R vk It
THBANT B KAHCVEREAI M S RIKE
(RLIVFPDLGV). HPLC% & H T #£# AHepG2

4 HepG2FHepG2.2.154BHEPENOT mRNABIZRIA.

S it 55 BRI 1) 22 IR EAT — 4R i 3 .
FHBE 43 BT 6 S 4 p K ISCEAEM A S CO TH P2
FHRETRL R BT, AT ST M Ak 2 G588 N
Z KB, RS RR Y B 305 4 20 5 4
JNLRLVFPDLGYV, 5 kB 52 br 7 FIBEA VT AL, £
I A] WL, HPLCI finanoESI-MS/MSH; A J& — il
AU o B R S 8 2 IR O . AR R VA
B2 R, A R o007 45 5K v LUE
nanoESI-MS/M S/ RERE X 73 4+ 2 Wt e/ A 1R
(GIn/Lys) M5t 2 1 /e 2 1R (1le/Leu), 117 HAETE
J7 5 3ok AR A A R 25 A S SR R i I I %
U S5y B M AR IR IRBE, ISl e 1 25 SR
Hfe 5 SEBR KBTI e I 2 5.

N R FE ) 5, FAIT M Hep G2 Al
HepG2.2. 151 —/ Mg oy B W 1) € 1% 22 S g v 25
SE T 140Kk AENO1 () £ fik: SPDDPSRYIS
PDQ. BEfEMWIFT KL, ENO1F KL L G
HBVAE P 1) 2 R d B S i X
1), Yoon et a/'"F I ik 5 R IENO1
TEHB VAR i v i) 208 B3 B, IRk —
AAESE TENOLZEAANHB VAL I ME 41 il R v 1)
RKiBWES T IERH AL (HB VA4 R:
SNU354, SNU368, SNU387HISNU475). FkA1)
S 25 BAESCENO1/EHepG2.2. 15 RIAH B
i THep G240 i, 1X /] L 3A f AR SC IR IE $4 $20R
HBVEYL A fES 5 HRENOL KL i, 25
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BV 5 5 110 A 95605 10 2 26 . T Sy R Y RPRE PR, A, T PEBZLEARZE A A&

JE AT A BLENO1 [JSPDDPSRYISPDQJIK B At 4t
HLAZ T 5% THepG2.2.15% 11, HAKBIHLA
55 I TR KB S HLA-BS 1 T A%
SRIGEE G ), o] e HEHLA-BS 14y T &
I, X5 HArHRE R HepG2.2. 1541 U FTHL A
SRR ). I IR R AE S, HBV
SR SE e T B B S PR L, o X
56 1 B USRS S R i B v HA 4y
FEPEYL SRR RI230 kDarm KL 4
FASCHE [1(GCP230) i i 5 W HB VI A ¢
S PUR. SA6, e EIMENOL ] LA
10— 1 B e PR AR B S PR 5 i
B [ NP FTLL, BATIHEMD K FENOLK £ ik
SPDDPSRYISPDQIR A fig /& S HB VI YL 5| L 11
H B PR LA, T EEIEAT TN B 50K B 1
FLAEHBY i A AR .

JFRE AR CAE R (AL 5 2 A,
EAE 3R A %6 5 J7 T v Ak T PR R B B 3l
HOLF, — N IREIA10-10MMHC 1 255>
T, BRI AR IR, A F R
(1 = B AR Z2 AR K, 1 s AT AR R AR A AR T
(¥, LERI I 2> bl = RE 10 B B e Rk
YMHC T 2851 45 G IR, 75 25 dk 7
BRI I A . F) FnanoESI-MS/MSH A 1 AN}
TR I S 52 A% 1 22 SRR & 0 A T AR A 14 23
Az R FTHPLCHInano ESI-MS/M S B %
H14HepG2.2. 15K HMHLA [ 25> 1455k,
HI2PAESE THPLCH AnanoESI-MS/M S J5 4
FE 20 U H L A5 A IR0 8 3ok Bt wp it el A7 0, I
T HARERI A

AW A Hep G2 R Hep G2.2. 1540 Jifl
B AT, 4y B9t % e 14k HENOL, JEfRE
BHLA T 285> T 2 #HepG2.2. 1541 il 32 11
[k BtSPDDPSRYISPDQ. HENOI mRNAYE
HepG2.2. 1541 a1 215 B {2 = T-Hep G241 Jfd.
FERHBVEY ] HES EENO1RIE M LI, JFpk
30 B A0 M KR X R HE— DI L R
YL AH O 1 B 1 Th e R S 2% B0 HIL R 1 BIF U4
b7 EEER.
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