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Chicken-egg Extracts Have the Key Roles in Maintaining
and Enhancing the Cell Activity

Ruan Guangping, Wang Jinxiang, Pang Rongqing, Yao Xiang, Ruan Guanghong, Zhu Guangxu, Zhu Xiangqing,
Cai Xuemin, He Jie, Zhao Jing, Li Zian, Shi Linlin, Wang Guihua, Pan Xinghua*
(Stem Cell Engineering Laboratory, Kunming General Hospital of PLA, Kunming 650032, China)

Abstract This paper concerns the identification of an extract with the ability to maintain and enhance
the survival and differentiation of cells which will be useful in cellular biology research. Four types of egg extracts
were prepared. The spleen cells from male mice were permeabilized with the extracts and cultured respectively, and
then transfused into female mice. The GFP-positive cells in the peripheral blood of female mice and Y chromosome
in bone marrow cells were detected to compare the different abilities of spleen cells to survive and differentiate in
vivo. Surviving GFP-positive spleen cells were detected in the female mice of chicken-egg-white and whole-egg
extracts group. At 120 days after transplantation, the percentage of cells containing a Y chromosome in the bone
marrow positively correlated with the percentage of GFP-positive cells in the peripheral blood. After permeabiliza-
tion by chicken-egg-white or whole-egg extracts, spleen cells demonstrate significantly enhanced survivability. The
results show the vital role of chicken-egg-white extracts in maintaining and enhancing the survival of spleen cells.
Therefore, the chicken-egg-white extracts may be of use in future stem cells study.
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4% 1 ANF 0 14 B A0 B S IO I L IX e R )
X DR IR i 3 of T4 PR T
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1 #RI57EZ%
L1 1REURRIE &

AR, Jow 7 e s AR B, SR
SRR, ST LSRRI, FE 0 5], AT T4 °C. 58
IR, WL, 4 °CORAF . ZfRWEICTT: 50 mmol/L
NaCl, 5 mmol/L MgCl,, 100 mmol/L HEPES(pH8.2),
1 mmol/L % 73 EE(DTT), 0.1 mmol/LZK F JL itk ik

F(PMSF) A 1 B0 0500 A3 21 1) B2 50k
HARBOR R R RO T — A&, #1300
SRR, TS, AFICT4 °Co HE3RE L, L
b, 4 °CLRAE, BN IR IOR . i By F AN
1 emZciAy, HAEBEE K495, 1 umAEEE K, H
BEHERLTE P50, 5 1T-80 °C, k)G, 14 1:2IN%4 %
W, 4 °CIR10 min, 250, B B3I IERR & . %50
PR B S0 pLll 2 (1R B . A ic B U B A
TR, A3 EERAF 120 °Co AEATHT, $EHIIN R 1
W HHBSS T £]10 mg/mL.
1.2 A4 EISDS-PAGE H jik

WA P N Fe5% R 15%, FF b EFEZIFL
o, RSl EFE8 pg, MUK BINRIIRH G 450, G413 h,
[ITREROR Y EEi S GRIIE =
1.3 & GFPHEFEER BB ER

AFF 2 AR PR 0 B AR Bl R AT T A 1) % A
DRI, FTAT S A0 IR B I R BE e S e Eh 46 HE

DLl Jo R UM IR T XU, 100

0 WL, FH VR S a8 TR, FH JEah s 77 3 pigts,
pssun e N e SRR ey s AR |
i
1.4 RAERBMEAMNHZRRELIES

B SCRR[14-1513H4T T — 2815 2. ] S b,
500 0004 A4l i 500 wL HBSSYE - i & 1475 uL
VKA THBSSH, 8 1{E37 °Cli2 min, JIA25 pLFEER
P25 O(SLO), fISLOZAE 41500 ng/mL, 37 °CJiX
30 min, P RECF TR G A0 M — IR RS AERISLO
W JEE RO 7 IS [R) A AR A A I SLOREAT A 2. %
i FH1T mLUKyS RTHBSSH RS, 4i il {54 °CE§ .0 120%g

— AR R S00 pL, —E IR TR 500 L,
— A R BORS00 pL, — 8 N 2L 6 £a B 3 B
500 pLo $& 904 1S in AN ATP A2 22 48 #1120 pL
25 mmol/LIFNTPIR A5 4, 37 °CJi60 min, H 1] 54T
RGN — K. BN mLTH(37 °C)5e 4k gRdk
&2 mmol/LEALES, # N245LH 3L, £4L500 pL.
Rigeo~4 Wi, B 2: 15300 L, Hl 54k 9755500 uL
EF.
1.5 EWIFST, 10, 12 diE RN oct-3/4F0c-myc
WEHMERIE 7 Lt

FEAE 7, 10, 12 dJE, B @ R0 A0 e, 25
Ly, 3 B3, DOTER 200 uL 4%% 5B [ PBSH,
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Y10 min, HISAPYETIR, & 150 uL SAPH, A
oct-3/4-PE(J HR&D Systems, Inc.) 10uL, i Ac-myc
-percp(J H Santa Cruz Biotechnology, Inc.) 20 uL, 2
P AL I 1 B0 W, %3830 min, I R0 BH 1%
EAMIALEE 57, 10, 12 dFEE A, 4551 Bk
YEEFREZE(n=3).
1.6 I R BR & F0 2146015 1415 S 9 40 A

E BL20 L, 2354, BE44 H o T4 Dk % e o
#IE:600 cGy, 450 cGy/min, J5 JZ#i98.5 cm, i
Z R HE100 emo Z5—41 258 FL41 559 R HTHBSS
| T ARl Y B ORUE (b AL 2 A
M. A I Bl 52> 104 i .
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53 Ees )

FEHEE21, 34, 55 d, MR BY 2R, 1 S0
i, R I GFP R PE 40 i 43 T
1.8 GFPRR4+4AA 1 CD4FNCDSFREHY B 43 Lk

B JE21, 34, 55 d, M RUBY R R, ifin 7 PR A,
— & INCDA4-PE( [ Biolegend 2y #)1.5 pL, — & i
CD8-PE(J# 94 Biolegend /A w])1.5 pL, % if#30 min, Ifil
&g, b R M GFPATCDAXL FH 14 41 iy,
GFPHRICDSX BH P4 i 1) ¥ 43 Lo
1.9 BEERYREAAMEREN
1.9.1 FERERIFANLE G, EAHZES
R G ORI S B DL, RGO LR &, 20
J D B R ASFISH. 65 °CRE A T #% J12~3 h)m,
I S M B & R, BB R
1.9.2 FKAT e Be 4| Fo T Ix10 pL Biotin-16-
dUTPARICEF (/) BUY B AR SRR (— IRA S ),
HTEPE T . EPE E 170 °C/K¥ 110 min, iR
AR PE, SR AE37 °CoK i iR Kk 30~60 minsl & H]
PCRACHATERET AL
1.9.3 FEREHIFRG R HFE70% I f
TR A 65 °C~67 °Co H4 % JH I e {0 44 B
F b A N AR (1165 °C~67 °C 70% ik Jie vh A%
P£1.5~2 min, SR8 )5 37 RERF 3R BRAICH, TN VKV 1)
70%LBEF, 1 min/5 B, H70%. 90%. 100% 1
FRANBEK 52 min, B, B 2= P& .
194 %% FARNE B KOG R ET AR P 4
AR b A L, InEE (22 em>22 cm), HEK
AR A G DY AL, K38 b A % B R 137 °C
AR AR

1.9.5 ek BT b i g die, 4
B N —I2xSSCH2~5 min, BB 5 Fr, B 5% H
e 2150% H e R PR IR, BEIKS min, 4R 5 7E2xSSC
PR IR, BEIKS min, Z )5 e 24T PES min, B
to IN100 pLPTARLE B OARTE 7 br A b, &5 ek
parafilm# 55 7F_Efi, 7637 °CIAG 14420 min. i
Jv Biparafilm, 5% N T4A<TH P YE3 IR, BFK5 min.
& A DAPIRHTA K FICE )10 pL, s . B
K 85 S ge Ak W (U(DAPIIE I 59), 159 ML th
cy3(Cy3 36 i Wi5%).

1.10 FitA*E

Hitwo-way ANOVA, 4 it-#% 14 #1SPSS 17.0.

2 HR
2.1 SDS-PAGE# R

W R NIl R el S S N N R e e %
(B 1)o HARWEAN H 1 4% 7 75 5 gt A2 v e AV 1 o 22
RN o
2.2 EWLIFEST,10, 12 dERRENLE R

JHE A A S, TR 5 SR, e
FEIOBURN 4= 8 3 HUOI A 116 9 41 B c-myc Floct-3/4
() B 1 26 3 R HBS S &b (1) [ 40 o AH b AT 4e -2
= X (P=0.005, E2). e AbIE)57, 10, 12 dEER
TR, &5 H W o S EERRHEZE (n=3).

1 2 3 4 5

116 kDa
66.2 kDa

45.0 kDa
35.0 kDa

25.0 kDa

18.4 kDa
14.4 kDa

1 SR A2 AR 20 XS ARIBGAG 30 XS TR 4: XA
B 50 21 40 G AR L -
1: protein standards; 2: egg white extracts; 3: egg yolk extracts; 4:
chicken whole egg extracts; 5: rainbow trout egg extracts.
E1l M2 ENIEYSDS-PAGESS R
Fig.1 SDS-PAGE result of four extracts
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2.3 EE21, 34, 55 dA&NIE R SN E ILGFPRATE
A E 7t

FEAAL 12 dIf IR AN MR A 25 M RS, E R4
J 1 GFP B PE 41 i (%) B 43 L2 AN ), & 1 4
R IR A B 1 A A P I A o B P A )
(IGFPFH P 40 v 43 b B S B FHHBS S A 2 11 1 41
JHRLCJT 42 ) R L At 2 B8 Ak B 3 1 IR 4 Jif T P 2R
R I R R = O =0 T N o B
A0 & ML.GFPRH P % 2 1) 2 5 45 B il 22 & L(P=0.01,
KI3). &5 H B A EERRIEZE (n=4).

35
30
25
20

[MC-myc positive rate

LI 777 A

R Oct-3/4 positive rate

B Double positive rate

T ]
HBSS Eggwhite Eggyolk Whole  Rainbow
chicken egg  trout egg

B [ B RN A H B O AL 2 () LA o -my e Flloct-3/4 (¥ BH 1 2 3k
LT HBSSAL (1 40 J AT LE A7 G2 12 7 L (P=0.005), 453 Wonh
PEARRMEZE(n=3).,

The chicken-egg white and whole-egg extract permeabilized spleen cells

0 . N

=5

showed statistically significant higher expression of c-myc and oct-3/4
compared with the spleen cells permeabilized with HBSS(#£=0.005).
The results are shown as the mean+S.D.(n=3).

B2 ELIFEST, 10, 12 diE BTG NE R
Fig.2 Flow cytometry results of spleen cells after
permeabilized for 7, 10, 12 days

20
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12
10 H B21 days

8 EE B34 days

E55 days

TR

SN B

u

HHe
HBSS Egg white  Egg yolk Whole Rainbow
chicken egg  trout egg

F RSN M GFP R 2 [0 225 Gk 2 8 X (P=0.01), &
IR A BHERRHETE (n=4) o
An analysis of variance showed that the GFP-positive percentages
among each treatment group were significantly different(P=0.01), the
results are shown as the mean+S.D.(n=4).
El3 F4EE A E AT (8 W R SNE M GFPRA T &R
Fig.3 The percentage of GFP-positive transplanted cells
in the peripheral blood of the female mice

at varying days after transplantation

2.4 GFPPEMZHAEH CD4PRTERIH 43 LE

FEAH G AN A R B, K GFP -5 CDAXUBH 1 45 S
T, SR R ICHEURN A B B I A B I 4 [ A
MBS, M B P R RURR I T B4 K T LAt AR IR
VAL HEL T R A [ A s TRHE R, 2 T Gt L
(P=0.015, Kl4).

1.6
1.4
1.2
" N
H 2

0.8 e §\ 821 days
06 . s: £134 days
’ m :§§ E; \ R 55 days
0.4 HHNN HH \

B I EalaNN ] \
0.2 HEN ::§ =

= =

o iEN HEN B BN PEe

HBSS Egg white  Egg yolk Whole Rainbow
chicken egg  trout egg

SRR B EARRUE 2 (n=4)
The results are shown as the mean+S.D.(n=4).

El4 BiERERESNE MCD4FNGFPXUPRTIEEIE 4 b
Fig.4 The percentage of CD4 and GFP double positive cells

at varying days after transplantation

2.5 GFPRHM4HAEFCDSPRERIE 7 b
FEAH 5 AN A R 5, K GFP-5 CDSXUBH 1 45 S
T, B AR EDOIROR A B 4R HDCT A B 1 B 440 ]
SE SRRSO SR P 10 OUSE 2 4 Bl 2R T A R L
VAL HEL T I A [ A s TRHE B, 2 T Gt L
(P=0.019, 45).
2.6 BERNROKXSHERYREARAMER
L5 41 Ja i b GEPBH 40 B 40 L 52 E AR G (El6
T 2553 SR A BEHFRE ZE(n=3), X4

1.6
1.4
1.2
1.0
0.8 T] T RE:: 021 days
! B34d
0.6 N o
E §§ " 855 days
0.4 N N
N N
0.2 N % : -
N
o e NEE N
HBSS Egg white  Egg yolk Whole Rainbow

chicken egg  trout egg

45 F R AR ZE (n=4).
The results are shown as the mean+S.D.(n=4).

Bl5 #iE R A ERE5ME MCDSFAGFPIPH A H 43 bk
Fig.5 The percentage of CD8 and GFP double positive cells

at varying days after transplantation
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The results are shown as the mean+S.D.(n=3).
El6 BiERFI120KBHEP YR EAKIAMERSSMNE M
GFPIRMEXRZEIELL
Fig.6 The percentage of cells with a Y-chromosome in the bone

marrow positively correlated with the percentage of GFP-positive
cells in the peripheral blood at 120 days after transpalntation
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$E IR FIHBSSHH A i #2130 min, Jf15 777, 10,
12 djim, Ji A I &5 5L W, HTHBSSIZ 14 Ak 2L 11 B
0 AT oct-3/4 Rl e-mycBH PE K IE, 1 FH AR AL A4 2
P& IIBOE 1 A 21 P 41 AT oct-3/4 Rl c-myc ¥ FH 12
Rk, ZRA SR, R E S A
RIS

VEZWFFARIE TR H, 204 50 41 Mo 32 B e = 4
T2 24 R 161, 365 v 10 R A A K1 N A M, B
I A0 PRI, R P B R AR e U i O A )
VI, A8 TR E R . DI IRATT 45 T X
W, S AESEHORON L DR IOR Ik
375 SN A B W50 4 M A7V RO A A A E o AT
RO, TR M AN R R BOHEE 5 A7 30 5 2 AL Rg
AN, 2 W A 1 R4 A A T 0 R 4 i 4 5 AT T
B LU LA R DU A 21 5 1) IR 40 B E P 225, 150 I XY

A ATY BRI BB 2R, 2L EARY Q00K B: LY A4k
(R 3 2R

A: a representative metaphase spread with a Y chromosome. The red
chromosome indicates the Y chromosome. B: a representative metaphase
spread without a Y chromosome.

E7 MR EEPRAD RGN B YREK
Fig.7 The Y chromosome was detected in metaphase spreads
from cells collected from the bone marrow of female mice
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