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24 h e s E, A RPN ps3 BT A CCNEL
BPTA CHEK2. B $T A p21 R4 Bt A action JT {4 i
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Figure 1. Identification of T7 phage ¢DNA library of DT40 cells by PCR. M: 100bp DNA Marker; lane 1 —24: PCR products
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Table 1. Selective enrichment of phages in three
rounds of affinity screening
Rounds of Input titer Output titer
Relative yield

panning (pfu/mL) (pfu/mL)

1 1x10° 4.8 x10° 4.8x107*
2 1x10° 7.6 x10° 7.6 %1077
3 1x10° 4.0x10’ 4.0x107?

1112 13 14 15 16 17 18 19 20 M bp
— 2000

— 1000

— 500

— 250
— 100

2. I K cDNA FEAN B H) PCR £
Figure 2. Identification of the cDNA fragments by PCR. M: 100bp DNA Marker; lane 1 —20: PCR products
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N 2 K 2 3R ORI B B R B A JAK2 I Y
BohE S SwEBEmREYEEy SR (83). F
FH KEGG #5 FE x) BP5 5 3% DT40 41 i () 7 5 %
IAFEF HEAT Pathway 43 #7, 45 1 2 7~ BPS i 2 %
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Figure 3. Categories of differentially expressed genes based on biological process.
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Figure 4. Pathway analysis of differentially expressed genes based on KEGG.
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Table 2. The main differentially expressed genes involved in biological process immune responses involved by BP5 treatment

Gene symbol Fold Change Up/Down Gene Title

MAPKI11 2.238639 1 mitogen-activated protein kinase 11

JAK2 2.3020186 1 janus kinase 2 (a protein tyrosine kinase)

IL6ST 2.3752036 1 interleukin 6 signal transducer (gp130, oncostatin M receptor)
JARID2 2.7378066 1 jumonji, AT rich interactive domain 2

SRC 2.8902948 1 v-src sarcoma viral oncogene

TYR 4.640478 ! tyrosinase

RPS6KA2 2.5557175 ! ribosomal protein S6 kinase, 90kDa, polypeptide 2

MAPK14 5.271111 ! mitogen-activated protein kinase 14

FAT4 2.4609718 ! FAT tumor suppressor homolog 4

RIBPS RHEEHMBEANEEZERREER

Table 3. The main differentially expressed genes involved in biological process antitumor involved by BP5 treatment

Gene symbol Fold Change Up/Down Gene Title

USP25 2.524953 1 ubiquitin specific peptidase 25
USP38 2.0638268 1 ubiquitin specific peptidase38
STAH1 2. 1540031 1 seven in absentia homolog 1
TP53 8.915734 1 tumor protein p53

CIPI 6. 156473 il cdk inhibitor CIP1 (p21)
PSEN2 8.459107 l presenilin 2

CHEK2 2.0815032 ! checkpoint kinase 2

ANAPC2 6. 887097 l anaphase promoting complex subunit 2
CCNE1 7.0173562 } cyclin E1

USP45 2. 0654762 ! ubiquitin specific peptidase 45
BRCA1 2.4218383 ! breast cancer 1, early onset

2.4 LERHAXEE PCR &N

PL GAPDH %:[X 5 9 2, HI S i) 9¢ % i€ & PCR
FER NG LR 10 A J DA gk 47 A% Ml - SIAHL . CHEK2
TP53. CCNEI. CIP1. CHUK. BIRC2. PRKX.
CACNA2D2. NRK, M ' SIAHI1. CHEK2. TP53.
CCNEL.CIP1 ¥ J p53 {5 S i . RTPCR 45 R &
7%, BP5 i) ¥ J5 » STAHI . CHUK . PRKX . CACNA2D2 .
TP53 #I CIP1 £ [ mRNA #% ik # i, CHEK2.
CCNEI.BIRC2 fI NRK [ mRNA ik 4% i, RT-
PCR g5 R 5L v o M 5 RAHSE (B15) «
2.5 BP5 %} p53 Luciferase ;& % i £ [

it — B Wt BPS & A5 2 T p53 {7 5l %
AR KA PO AE T, BL BPS % 5 2¢Ot R bR il
B pS3-dLuc ik # 4 HCT116 41 K >k W 57 BPS X%
p33 Luciferase 35 7% /9 5% M. 45 B & 75, BP5 7
0.2 -20 pg/mL ik & T Ge 4% B & $2 & bl % e 1)

HCT116 4l ffi # p53 A%} Luciferase y% 'k, T A % 4t
) HCT116 41 fiid v p53 A X} 5% )l 2 il % 7 T W1 18 A%
b, LW BPS {ESER UK T REWS 5 5 pS3 ok i Ik
(B 6-A) o At B HEF BP5 Xf p53 i% % (1) 5 i
I pS3 3 A S 1 4 ) eepifithein ) 3500 B G 1)
HCT116 41 2 h, $X )5 A 20 pg/mL BP5 i 22 h,
45 R W oR , apifithrin G249 W] W40 BPS 5 3 ¥ p53
Luciferase y& 14, & 8] BP5 B8 B # #3E pd3 =
(K 6-B) .
2.6 BP5 3 pS3 BIERHPEXERRIENEN
it — 20 W ffs BPS %) p53 i % AH G B R
WL IVE B 0.2 =20 wg/mL ) BPS #i| % HCTI116
S, K I pS3.p21.CCNEL fI CHEK2 & [ () % ik
KV SRR, BPS i S fE 3% m HCT116 41
Mo p53. p21 B [ ) K K K °F, i CCNE1 F
CHEK2 & ()R IE KU B Rk (K 7). &9
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Figure 5. Some regulated genes were validated by realHime quantitative PCR.
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Figure 6. BP5 enhanced p53 luciferase activity.

Lucplasmids. After 24h, the transfected HCT116 cells were stimulated with BP5 for 24h, and p53 luciferase activity was determined. B:

could inhibit p53 luciferase activity.

for 22 h to detect the p53 luciferase activity. Data were expressed as the mean +*

6.BP5 i2

= pS3 WA REEE S

A1 p53 luciferase activity after BP5 treatment.

HCT116 cells were transfected with indicated p53-
Inhibitor

The transfected HCT116 cells were pro-incubated with a—pifithrin for 2h, and stimulated with BP5 at 20 mg/mL

SE of three experiments in duplicates.
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Figure 7. BPS enhanced p53 and target protein expression.
Non-transfected HCT116 cells were stimulated with BPS for
24 h. p53, p2l, CCNEI and CHEK2 proteins were

determined by Western blotting analysis.
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FEBUI RS D fe 1 /E - AL -

DL PR A S 7R BOR A ) ¢DNA SR 08 SCFE T
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Antitumor mechanism of Bursopentin (BP5)
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Abstract: [Objective] Bursopentin (BP5) is a multifunctional bioactive peptide with functions of immunomodulatory,
antioxidant and antitumor. However, the antitumor mechanism of BP5 is still unclear. [Methods] We constructed T7
phage ¢cDNA library of DT40 cells, and the proteins interacted with BP5 were identified. Then, the expression profile of
BP5-treated DT40 cells were analyzed using gene microarray, p53 Luciferase activity was detected. [Results] The results
of the expression profiling revealed that BP5 regulated expression of 1078 genes, of which 537 were up-regulated and 541
were down-regulated. Differentially expressed genes involved in various pathways were identified, of which 25 pathways
were associated with immune responses and tumorigenic processes, including the p53 signaling. Furththmore, BPS
significantly enhanced p53 luciferase activity and stimulated expression of p53 protein in HCT116 cells. [Conclusion]
These results suggest that BPS exerted antitumor activity through p53 signaling and that this study provides novel insights
on the antitumor mechanism of BP5.

Keywords: Bursopentin (BP5) , DT40 cells, T7 phage cDNA library, interacting proteins, p53 signaling pathway, anti
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