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ABSTRACT Objective: We used phage screening and analysis to find specific membrane surface receptor on human embryonic
stem cells (hESC) which can specifically bind with some unique polypeptides. Then, this study can lead to some further researches on
cell signal or pathway. Methods: Firstly, ELISA was used to re-select the special phage peptides which are able to specifically bind hESC
by comparing the binding ability between the peptide and hESC, and after sequencing, the poly-his tagged peptides were synthesized.
Secondly, His Pull-Down method was used to pull down the target receptor protein which expressed on the hESC membrane and also
interacted with our unique 12 peptides. Finally, sequences from mass spectrometry were further analyzed with Mascot and NCBI.
Results: @ Two special 12 peptides binding specifically with hESC were acquired, and their sequences were HGAAWGTRTGHV
(HGA) and VPATETAQAGHA (VPA). @ We obtained a potential target receptor protein for peptide VPA by His Pull-Down. @ MALD
mass spectrometry and NCBI results showed that the supposed target protein might belong to HECT super family. Conclusions: This
study found a potential specific marker, for hRESC which was able to specially bind with VPA peptide. Most importantly, this work was
very useful for screening and identifying hESC.
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Fig. 1 Experimental scheme
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& 1 Sox2, Nanog, Oct4 } GADPH EE F5I5|4
Table 1 Sox2, Nanog, Oct4 and GADPH primers

Primer name Sequence 5'— 3'

CGCCCCCAGCAGACTTCACA
CTCCTCTTTTGCACCCCTCCCATTT
TGAACCTCAGCTACAAACAGGTG

Sox2 Front
Sox2 Back
Nanog Front

Nanog Back AACTGCATGCAGGACTGCAGAG
Oct 4 Front AGAAGGATGTGGTCCGAGTGTG
Oct 4 Back CCACCCTTTGTGTTCCCAATTCC

GADPH Front GTGGACCTGACCTGCCGTCT
GADPH Back GGAGGAGTGGGTGTCGCTGT

124 EREEANUERNEZEARE 8 HAEKA
4.0-5.0x 10°4> /mL 44 X-01 40 fask AL, K2 10 d
J5 A S ECEA E] 1.0-3.0% 107 NI, FH 2 mL iR il
V/ AR AL T25 Mg, IR 200% g 5 min B0,
FFRSTER (BB S R A AR (1 o SRR W R 1 A T
BCA & IV B DU 5 D) S AR e WL B B 58 (1 KB b2
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Fig. 2 The shape of human embryonic stem cells in different

22 RT-PCR ¥ NBRHs TS EEE
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SRR, X =R A Rk . IR T, %
T25 i 175357 19 hESC SR 41k i B 2 Red: i ARG T 40
il o

Marker Oct4 Nanog Sox 2 GADPH

3 RT-PCR R E'R
Fig. 3 Result of RT-PCR

2.3 £ YHRAEEEL SR AN E (ELISA)

1 96 fLAR 53 T X-01 J5, it ELISA FHfiExF
hESC HA R 35 A H REE A, DLIEL 4, 9\ WEE A FoR A0
REIT RIS, A8 1) 7R 22 W 7 5 19— R B AR 2 K2 5 o
HOCE A BBME, ATRIE 1, 166 A1 173 X BN AR T
JNERG T IR S50 ) #2538 HEOR 1 23 P 4 mp ik I v
Yy, JF HLE i e R A6 5 7 ) hESC 456 2 kB 1 R 2218
(AX-01, 22 (R R F A 12 22 ot ARG 40 R0 F 53 0 7 e )
AT T R M8, P EY/NT 0.05, i LLIRATT 5 21X 9
AN WE T PRI BT TR 12 kA F )5 1 His Pull-Down
HIRIFSE o
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O A $ o '5 > >
PO S T F T T TS EE §§®$e\*e§.§'

4 $t3—RFIZREI LM ELISA
(BE MR ** 13K P<0.05, * {3k P<0.1)
Fig. 4 Whole cell ELISA with a series poly-peptides
(ANOVA test: ** P<0.05; * P<0.1)
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S o
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B Absorbance  Concertration(ug/ml)
Membrane Protein (5x) 1.25148 918.3384
Cytoplasm Protein (5x)  0.750545 494.8974

B 5 REVM ARERE T 4ER( hESC)BEE A RMEER
(A:BCAHREME; B EARE; C: EEALT; D:REALT)
Fig.5 Extraction of hRESCmembrane proteins and cytoplasm proteins
(A: BCA standard curve; B: Protein concentration; C: Membrane

proteins; D: Cytoplasm proteins)

2.5 His Pull-Down

FHHRIUY IR 1 57 His AR 45+ 2 IR (E 2)##17
BEE . RN EMSS GG, BRREEEE S YR
SDS-PAGE £ AN 6. FEHLFSIMZ K 166 X8 A7 Hiligk H AR
B, HAZIK 173(VPAR T — R BARE A (WAL ERRTE) .
X IR ] RE RS T AE (4 AR T A0 R S P R B 1 431

F2 AR his iREHNERFIIREMIER
Table 2 Sequence and other information of his-tagged poly-peptides

Molecular ~ HPLC

Name Sequence N'—C'
Weight/Da  purity
random SLHSQPRSWTAY GGG HHHHHH 2426.58 > 95%
166 HGAAWGTRTGHV GGG HHHHHH 2243.37 > 95%
173 VPATETAQAGHA GGG HHHHHH 2146.25 > 95%

el

& 6 His Pull-Down fJ SDS-PAGE H k&5 R
(A:BEHL £ BKHIEBARE B ; B: marker; C: REFER; D: 173 ZAAHIEE
HREH;E: 166 ZEARIERER)
Fig. 6 The SDS-PAGE result of His Pull-Down
(A: Target protein of random; B: marker; C: unbinding protein; D: Target
protein of 173 peptide; E: Target protein of 166 peptide)

2.6 RiESMBIRER

LK SDS-PAGE w2 1 457 E 7 Ui 4041 L & Mas-
cot BT, BB T BEIRER S AL RMERE
40 %A R (ILE 7-A), i H NCBI 45 3275 1 & J& T HECT
HKGEILIE 7-B)  BJE i T B il e R ML & ARG T
AR RE Y 2 IVE N IE A E, 1 His Pull-Down A1
BT 5 535645, AT LAHEIBTiZ R 0 8 2 A 1 3R 7E ARG T2
MU L, rTRES ARG T A0 A e RE M A Ih MG, BRI
rtie e 2 — L R .

A
Protein View: gi| 52545532
hypothetical protein [Homo sapiens]

Database: NCBInr

Score: 71

Expect: 0.023

Nominal mass (M;): 12142

Calculated pI: 7.82

Taxono! my: Homo sapiens

Sequence similarity is available as an NCBI BLAST search of gil52545532 against nr.

Search parameters

Enzyme: Trypsin: cuts C-term side of KR unless next residue is P.
Fixed Car idomethyl (C)
Variable Oxi 2y (M)

Protein sequence coverage: 40%
Matched peptides shown in bold red.

1 MAIDOAHRON VSSLFLPVIE SVNPCLILVV RRENIVGDAM EVLRRARNID
51 YRKPLKVIFV GEDAVDAGGV RKEFFLLIMR ELLDPKYGMF RYYEDSRLIW
101 FSDX

B
Putative conserved domains have been detected, click on the image below for detailed results.
e | - 5 @ : o "
sperfonios B S — T —
Hulti-domains
B 7 Rk REES NCBI 447
(A:Mascot #{#EE 4 #7; B: NCBI £47)
Fig. 7 Mass spectrometry search and NCBI analysis
( A:Mascot analysis; B:NCBI analysis )
3 g
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H£UREE X, FITES S T MMAE KM EFR P2 ; HERC &
T 55 40 M S A LA B I B DI RE AR OG5 iR — S8 HAh,
HECT #8 Z ik ) 51 F 1%\ DNA $i 45887 A 56207, ARSI
SR BARE AR — RN E D, BRHE XD e T 22
BE— LIRSS . E R T 55 AR SFIE R R AT REA
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JR 6 T 40 2% T A PR AR 2 4 A W 5 LA S i Dy g
RS ur

FIAh ARSI PR EL T A 2 IRVE A B R R HohxT T
166 £ Jik(HGAAWGTRTGHYV ), & 5 His Pull-Down J5 &% 4
ISR EHIEARED, XEZFENAE ., HERTTREE
FBE AR AR A NG T 40 h ek ARG, X FE L B B R T
Z AL AR IR 2 (I ER (1, IS 2R BORE R ) AR AR
H; SETARS 5 AT AR A I 173 Z0K08 , 78
VR, S Ve, BRSNS R R (. TR
AR 166 22 IRENEREE 1 SP3BT DL SR AE 1208 SO 5280
WAL I, 7F His Pull-Down SZE& i e A3 R MIAR 28 11 20 TR 45
464 {k 32 Bk 12 (Photo-induced Cross-linking Method ), {ifi 15
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166 Z IR VERTT 5 & U EEAR R P s 22K, X

FEAEVE AL TR U 25456 1 LR M BERRE 11, P 12k A
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AN 2012 4E3 R Rk 52 2 SOMERIE ST 53T 45 14 AT BA 2 22 1)

18 P 7 340 B 2 AT 73 0 32 PRI IE AR i i 2 1P
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