
造血干细胞相关
!"#$%&'()

的
筛选及其促分化研究 *

孙建国 !" 廖荣霞 #"!! 张 亮 $" 娄桂予 #" 周度金 #" 陈正堂 !"

!

"#第三军医大学新桥医院全军肿瘤研究所
!

重庆
$%%%&'

"

()第三军医大学基础医学部生物化学与分子生物学教研室
!

重庆
$%%%&*

"

&)北京博奥生物芯片技术有限公司
!

北京
"%((%+)

!" !"#$%&'(')*+ ,-./0)1, 2345678901,237890#1-./0 1234 237890 56789:;<:=>?

@AB ,;9/.#1CDE*+F ,<9/.#1*+GHIJGK%&'(')*+ ,-./0#0 GLMN*+O 789 1GKPGQ

7890 RSTUVWX 237890 YZ[\]^0 #_ -./0 , 237890 -./0 `abcde ,/</#1fgh -./ ij-.

237=>(%?2 -./ klmno>@c5mK%&' /A&$

B

*+C -./0 RYZ[\]^#_ &" p('q*+34 2378900

ri (( p!s-.0 C p!j-.t Rdu<v 7D=E/7 ew 237=>(%? xyzj0 /</ de-{r|}~��`abc�

��l7 -./ ��*+mnko>F����-{0 %&' -./ ������� 2378900 �X1�� -./ ���560

!���� 237890 h('����iko>��Y�G

#$% ('q*+� 237890� ��[\� du v E/7

&'()* H'*� 7'&

I ¡¢�£¤�Y¥¦§,&%$%%($"� &%+'(%'+)Ci¡¨©W¤�

Y¥ª«¦§,(%%>%&*$'*)J

II¬®�%J1

DKLM1%(&=+*'>(+'(N1O=2P3LM1L3P656QRS3PT2P3LJU22VJ462J4Q

¯°±²³ (%%'=%&=&%0 ´µ±²¶ (%%'=%C="%

+,-&.+,,/01

!"#$"%&& '( )'*+,%-'&."/ 0(1 )'*2,/&'+&

(%%'N1&$,""#M1""C%W""C+

XXXJY3ZZJP4J4Q

;34567890,237890#·¸¹º"C[(>1QUkP

GQ»¼½¾¿789� ¬ÀXÁ2789k&

!

ÂÃÄ

Å,&

!

=\D7#ÆÇÈÉÊË2� ÌÍÎÏÐÑÄÀ

Ò

]"^

_hÓÔÕcÖq*+i×h�Øk23789�

rhÙÚq*+Û�ÜÝÞßà Ûá�mnâ6ß

iãäåæo>

]( &̀^

a

('q*+!-./0)·§çfgè!��kcÖ

q*+é r���ê�à ëì��*+ká�mn

k56b§ç� -./0i237890-.íîïðñò

ó� 237890h-./0ô�iko>ïõö÷øc

ùúûIJk�üý23789YZþfgc!

|6é ÿ!"�#õk$%&�23789'ûkù

úû(ä23789)*+ !?UUYMdd234565QPJ0PQRK5JP4J

Ved)kÆ,-ü.�ü

]$^

fÜ/=>01¨2��

[\�345fÍk$%&�23789067ùú

ûé 89"-./034237890-./é 19:��

"r2-./0���56k��o>g

+

23.45

+,+

23

+,+,+

23789 ùúûC:�;ch$%&�

23789ùúû<¨2��[\�3=>45Í

o

]>^

é ?2%$&>p !ÿ!¬À�@AB�mCD7

h % ¹ Y Z þ i × h . ï ð _ E w d k

E7OAi/DOAj;i7

]+^

)à PF(+"pcG234561789é

H>"'I�? !)*J�(%%>K"%L.PQRK5k)*

+)kdu vE/7:�<�MNO���345

;cl

+,+,-

dePQm<346LL=EPnVK

D;

1ELV0 ëì*+mK

RC;KU?6/VLUÇÈSYTÙUVWY!~XY

.UK214KLL¤I45Z[t /A&$

B

*+?@A�mK

PQ\ ,;9/.)1!]¡;3LUKQo345Z[t <LU=&Ë

Ö ,<p )à q*+ZQ ,./< )à l'P^�cU

,DEq)à Ï_U&1,ip=&)à Ï_U+1,ip=+)1`*+ZQ

! a ¡ EKY56UK4? 4 5 Z [ t b ´ S T c Ö

/A&$=<iD/à /A&*=EO ! a ¡ rA 4 5 Z [ t

s=t3u61 ">

D;

d ' e V W Y ! a ¡ /P2Z5KS



!"#$% &'()*+,

!"#$%&'()

-./0123456

!""#$ %& '(()

!"#$%&#''()*+,!"# -#./012+$3*14$56'+78'#$519#'$

-#./01:6$;('#$519#'$ -#.<=>? &%&'(6#2@.A

AB

1

/*$CD

AB

1 E#F#G<"(6*G1 0H*5'1 I$+1 '+(56I*8'#$5)*+

0-3#$5 , - ! " # A+#J$;$ /4$G*

AB

1 -#./01

0-F;#I#8('#$51KL6'*-1.K7F*+68+#F'1::/01)*+

:5M#'+$H*5 , - ! " # E#H&'8L8;*+<I(6'6'(+'1 N/01

-(6'*+1KO".1H+**51:)*+.$8&*,-!"# 23

456(789:!C"K,;<*+PL8;$5*,-# 8

9:=>=!"K0,$ ?@AQBCDE!04N<0,$ F

DGHIJ!2"K,KLMNOPQ/0;<R*N

OST,-R

*+*+,

UV9WXYSUV9Z"[<\]^_`

abcdef ghijkl mncol T &pgq

rsU

*+-

78

*+-+*

tuv23!B/4,WwxVyz{=? -;x

|}~��W=1-;1C#8$;;<2(X7*l ���2"K1!�>Y

C"K,>���W9JZ"Z?1-;�|H����

C#8$;;<2(X7*��l mn�T??1

!

x|Z?1-#5l �[

9�<C#8$;;���WB/4!=�� ,l �g2"K�

�>�[

*+-+-

B04K�wx4NZT

\

23]{23~��

W??!

!

;/00!C41 3;$8)#5H,� W??!

!

;/0"!��,

.��WB04KHIJ !2"K

*

=Y1"K0

*

^Y104N,1

Z??1

!

;l  ¡¢£Z?1-#5l '=_W?1-;��B04K1

HIJ��>�`'=??!

!

;WB04KHIJ¤¥�l

��¦�§B04K¨�l ?a=1-;WB04KHIJ�

�T�l ��©ª�¦l gB04KHIJ>1-;«Y

4NZT

\

23b

*+-+,

4NZT

\

23¬45(C04K23w®c

4NZT

\

23'W

!

W?

T

¯°±²D<d#M$1W=

AB

³9:45

6¬45l ´µ¶ W??1

!

HQE·¯°¸� CE�

K4C� A2@� :E<Z.:E<^¹º23»¼l Zef� =Y1

4@

>

¢½45W¾�±²C04K23w®g«Y

4NZT

\

23f ¿À2"K

*

>Y1C"K¤¥f ¶j&Ág

ÂÃÄ��4NZT<2hj&� 4NZi<C:A4j&±²Å

Æf  ¡¢£Z?1-#5�f 2"K��>jZ�f ¡Ç±

²w®4NZT

\

23.4NZT

\

4NZi

k

23 !PK46,l

*+-+.

YÈÉÊrs!4C4,m¶/01ÂÃ±²n

ËÌÍ�Î 23¶W

!

W?

T

Q-;¥Ïf [?aZ1-;��Z1-;1

B*'&$47;'Ð6ÑÒiÓÔ&456~f ÕwÖ×

�f gØÙÚ�[WaW1-;f wÛÜºÝZuZ=1--4

5Þ~l Zeo$ =Y14@

>

l ß°pq=Y45W?rW>

àsáâã�äål wÛæçèéê23YÈÉÊ

të !4Ct<h,$ ìíèéê23YÈÉÊtë

!"Ct<h,$ îtéê23YÈÉÊtë!4Ct<uB,.

ï{ê23YÈÉÊtë!4Ct<uhBB,v

*+-+/

�w¼./0Z"Wwxðñòóô!õ\]

ö÷NOøùúû,-üÊ,w[wxW4NZT

\

23

.PK4623l A+#J$;ýþÿ![23"./0xwò

ò°æ#ÀyÐ$%&'()*+"./0W*Àz

[W{>!

!

Hg-#./01:6$;('#$519#'wx�qW??15'W

�w¼./0ù,l §/4$G*

AB

1-#./010-F;#I#8('#$51

KL6'*-±²¬l yzgF$;L0-./±²F$;L1!0,

�0l 1��K7F*+K8+#F'

AB

1

"

234/5P�34

8N/06ý7l ���9;*5$%15P�8gAe9:¼

±²&;34(�w¼./0W¬|8gAT1./0

<Ü/=¬�./0Z"±²ñòóô$ ³>?@

A_�gqâBCDE}

*+-+0

âBCDE$ øùFG(çHwI!õ\]

ö÷NOøùúû,-üÊ,~�ñòóô��w

¼./0JqW^

!

;DEJ~!W=YÐKL$ ?a>Y1KNK$

Z

!

KK4$ =?

!

N*5&(+G'�6,l qT>�ðâBCDE¨

M�DENO�l âBCPùqT>���?a>Y1

KNKW>

!

KK4Q�T1-#5l ��?a>

!

KK4mnQ�

T1-#5�PùRS�l gE7�K8(51W?9Q0TUVWò

FGX±²FGl XgK0B1>aWYZwIú[æQ

\]W^_�`ëa�rs¤b >1��

*+-+1

rµcÀ24.1!õ\]ö÷NOøùúû,

-üÊ,�[?a?=

!

H"./0�K7F*+68+#F'1

#

234

/dg�234ÉÊ6ý78N/0l 'rµcÀ

-#./06e_fO.6ý78N/0)gh±²24.2

il Ág.$8&*,-E#H&'14L8;*+124.Xl /0)

E#H&'8L8;*+<I(6'6'(+'1N/01-(6'*+1KO".1H+**51

$

l 2

i j Z Î k x ¼ ¯ ° Z 1 --$;QE l f O ¯ °

? a >= !

!

-$;QEl q=�%&W=16l ^?�lmZ?16l ¤

nT?uop�e?�Ýq=�qrJstul ()+v

24.¬wxl y±²çHwI�24.2i't^1

./0d)pz{l 1fO)Î =

"

8'8H8''8HH8(H8(8(1

Z

"

.=

"

((8H8''8(8H(('''H8H'1Z

"

# rs-#./06rµc

À24.fO|C)Î -#.<=>^3�l =

"

H'8H'('88(H'<

H8(HHH'88H(HH'(''8H8(8'HH('(8H(8H88'8'1 Z

"

. =

"

(8H8<1

(((H'H8''88''''(H(1 Z

"

# -#.<W>el =

"

H'8H'('88(H'H8(<1

HHH'88H(HH'(''8H8(8'HH('(8H(8(H88((1 Z

"

. =

"

'8HH('<1

88H'8'H(H8''H1 Z

"

# -#.<W>ql =

"

H'8H'('88(H'H8(HHH<1

'88H(HH'(''8H8(8'HH('(8H(8H8((H81 Z

"

. =

"

8'''''H8HH<1

'8'HHH8'1 Z

"

# -#.<=>?&l =

"

H'8H'('88(H'H8(HHH'88<1

H(HH'(''8H8(8'HH('(8H(8(8'8'( Z

"

. =

"

(8H(8(((H'H8<1

WWqW} }



!"#$%!""&'(

!"#$% &'()*+,% &'(-*./% !""#$ %& '(()

0'1% 2 3(4(5.!6(",'5$ )+44 73038 9//9./ (: 3;<=

>

?5@ 3;<=

>

3;<A

B

)+44/

!"# "$%# &'"$# ()*# +,# -./01)"-+.2# 1+"$# "$%# 3456

7

# /%889# ).(# "$%# 3456

:

345;

<

/%889# =%.%>)"%(? "$%#

,+88+@-.=#/+8+.-%9A#3BCDEF?GBCDEF?3BCDHI?).(?3BCDHEII?J)F#1F#/#).(#(KL

""///""")= 5

!

! M-ND6O P'" P

!

="/=")"//)="=/)==="//=D#

)==")""/=/)/"==)")/=)/="/"/) 5

!

# P

!

/="="""=/)=)==D#

)))/"=) 5

!

! M-ND5QP" P

!

="/=")"//)="=/)==="//=)==D#

")""/=/)/"==)")/=)/)"))== 5

!

# P

!

/=""))"=////"))))D#

)"// 5

!

R

C%D%A

M-NDP'S$$TU3%&'()*V3456

:

+,

-./012345" 6M-NDP'S?$5789+,

:;<=" >89%3456

:

+,:$?=W892

3@9-XYNZ

ZI

?[%+B\

ZI

ABCDE" FGHIJ K

P!

!

8?9-XYNZ?[%+B\LM7NIEI]-.OPQ:

&SS!

!

8R K'LP?

!

M+8^_%M-NDP'SO$57&'LP!

!

8N

IEI]PQ: &SS!

!

8" STUVWXYIZ[

&SO M-." \] Q^_R K 'O 5SS!

!

8+,`a J&

"

&S

P

^M8`ObcdLM7eR f]5abg Pc#3Y

'

Zh

-.d89W'6#$W;ijkX3N<lM-NDP'S#$m

nopR qDE3B3;<R &'rWstuv3BCt

we89Wa'$WB!3Uxy+,3456g 345;mn

kf;<z{Q|g

C%D%E

}~���'�h�N������

M-N).()?5LSi$""jA^^M-/>+>.)L9).=%>L)/L0k^")>=%"9^l6^KR

'�M-NDP'S#$%�N��R �������TU39

����%'���m

C%<

)*$+&

t�6�t

#

��� n

! # "

KOm " ¡N

UXUU&&LS��" '=¢�t%£¤¥x<N

#

x

<o

$

pOSLSP�¦§¨s�©ªq

D

, -

D%C

./01

3;<=

>

2

3;<=

>

3;<A

B

34

«3456DXEg 345;DB]Z3O 'v¬79W"

B!3U®�¯°3456

:

+,#3456

:

345;

r

+,"

'±²vI%"$+308"³O´µ¶·¸7-.O"

Z[&'rW" £¹ºI»¼½¾¿®ÀÁR '±

»¼Âuv+,½¾¿®ÃÄR mB®�¯°w

%+,nÅ&Ks

D%D ,'FGH/

5678

3456

:

+,#TU39+,«M-N[!9mn¹ÆÇ

«ÈÉ#t�'�R DEÊ'|z{%ËÌ;<R

Í�?%�ÎÏÐÑÒR mBÓÔxyÕÖÐ×j

nÅ'Kt�3456

:

+,M-N[!9mn¹ÆÇØÐR

TU39+,�ÙÚÛ5&Ü�¦M-N[!9'�R �Ý

'PuÞß3456

:

+,%M-N[!9:''ÜR '±:

M-ND&'vg M-ND&v)g M-ND&6'D5jg M-ND&P)g

M-ND&v1g M-ND&Qg M-ND'a)g M-ND'S)g

M-ND&6'DPjg M-ND'&g M-ND'a1g M-ND&;)g

M-ND&SQ1g M-ND&66g M-ND6P&g M-ND'S1g

M-ND&;&)g M-ND&SQ)g M-ND&S&g M-ND&5S)g

&&v'à à



!"#$% &'()*+,

!"#$%&'()

-./0123456

!""#$ %& '(()

!"#$%&'()*+,$-./0/120/33&-4$ &4$5673$ 8,"4$79:;

<

=/>>3?$ $$$$ @79:;<A$ $$$$$$ @5673?$ BCD$%&'(E*F$G4H/0/120/33&-4$ &4$5673$ 8,"4$79:;

<

=/>>3?$ $$$$ @79:;<A$$$$$$$$$

@5673?$I=D$%&'()*JCK$-./0/120/33&-4$&4$5673$8,"4$79:;

<

=/>>3?$$$$$@79:;<A$$$$$$$@5673?

*"+, - ./0/#0"%1 %1 !"&'2) "1 3.-4

5

617 893) #/::) ;< $/6: 0"!/ =3&

!"DL$!CD$=-00/32-4H&4M$8-$79:;

<

$,/%"8-2-&/8&=$=/>>3$$"4H$79:;

<

79:N

O

5673?

>"+, ? @"#$%6$$6<) 7/!%1)0$60/7 !"&'2 /AB$/))"%1 B$%C":/)

%&'(EP()2 ! %&'(F:" ; # $ % 79:;

<

& ' (

%&'QR3) F*+ ,-)%&'()*+,. %&'()*JCK.

%&'(;)*. %&'(E*P. %&'(:J). S'T9U7VT9WXY

U'E++. S'T9U7VT9WXU'E+). S'T9U7VT9W$

XU'E$ ;F ! S'T9U7VT9WXU'*+FZ / 0 1 2 (

S'T9U7V$T9WXU');*[\/-0M"48"3

]P^

3452,

6779:;

<

&8(%&'QR39:;<+ =>?::*

%&'QR3 , @ + / 0 A B %&'(EJ. %&'(*+.

%&'(E+J. %&'(ENE. %&'(E+J. %&'(E:+. %&'(EP

!%&'(F:CD*%&'QR3,@+ EFGHI52(

79:;

<

&8%&'QR39:JKL_MN" FGHO

PE79:;

<

&'QRS" TUVW>?75673QX

%&'QR39:J`

I"D

7a=>/Y4G%C/0

7a=>/Y4G%C/0

7a=>/Y4G%C/0

ICD

I=D

?,-

789:

=3&

3;

Y%Z'QR[\]^_`Ua7bcGH+

MN\]^_defgh[S$(ijk+ )N+

lmJ*%&'QR3UaGnopS7',6qrHsb

/ 0 + ) * $ 9 : ( %&'QR3t %&'()*+,.

%&'(;)*. %&'(E*P. %&'(:J). %&'()*JCK!E*u

9:(%&'QRt %&'(E*Fcde9v+ E79:;

<

&

8QRS+ 56730%&'()*+,9:w$x )y+

%&'()*JCK9:w$E?)y. z%&'(E*F{uxEJd+

E\]de|}~))+e$!�:Df

EEF:� �



!"#$%!""&'(

!"#$% &'()*+,% &'(-*./% !""#$ %& '(()

!"#$%&'( )( *+,-*.."/0( "0( 1234

5

6*77.8 9:;*-( ;-90.:*6;"/0( <=( :/7>8 )"?)*-8

;)9086/0;-/7@88888888A81/0;-/7B88888888A8C*.;8?-/D,@

0'1% 2 3454)5'(6 (6 ,'7!89:* 4;-"4//'(6 '6 <3=>

?

)+@A/

B+C("+ (" DC5+" 5"D6/C+)5'(6

EDB@+ F <(@(6.!C(",'6$ DB'@'5. (C <3=>?)+@@/ DC5+"

,'7!8G:* 5"D6/H+)5'(6 I!""

!

#JKL

E-/D,. 1FGHI JFGHI 1FGHEK 1FGHEIKK

1/0;-/7 &L@%=

!

4@3& 3M@L3

!

%@N' %M@NM

!

%@<N <@%'

!

'@%%

C*.;(?-/D, 3M@L3

!

M@M'O 4N@%=

!

4@L%O NL@<M

!

M@M3O <@NM

!

=@%&

O

!

P=@=%@

0'1M 8 0N<O D6D@./'/ (C ,'7!89P* '6 "+,D'6'61 <3=> +;-"+//'(6 (C QO</

Q9R(1/0;-/7@(QSR(C*.;(?-/D,@

9M> ,'7!89P *

)'

QO<

*+,-

!" &4( )#$%&'() T1#&**+

!"#H%&'(),-./0 12,30 &*45674

!"#H%&'),-89-<':Q;4RU!"&4 )<$%

1F1 & * , 3 0 6 7 4 = > ? @ 0 1FGHIA

JFGHIA 1FGHEKB 1FGHEIKKCDE Q&L@%'

!

4@3&RA Q3M@L3

!

%@N'RA Q%M@NM

!

%@<N( RB Q<@%'

!

'@%%R0

F&*41FGHIA JFGHIA 1FGHEKB1FGHEIKK

CDE Q3M@L3

!

M@M'RA Q4N@%

!

4@L%RA QNL@<M

!

M@M3RB

Q<@NM

!

'@%&RVG

"

H*I?JCK,30 1FGHIA

JFGHIA 1FGHEK=>?@LI?JMN Q

!

W

=X=%0

#

YNR0 ,3!"#H%&=)LO$Z[1.PQRS

TUCVWX Q,<R\

!"<M&()0 F]1[Y%TU,ZCK[\0

674 1234

^

B 1234

^

123L

_

TU]^CDE

Q&&X`<

!

&X=3RaBQ<&X%M

!

=XL<Rb0 F&*41234

c

B

1234

^

123L

d

TU]^CDE Q3'@43

!

&@34RbB

Q<3@'L

!

<@'LRbeG

"

H*I?JCK,30 _67

4`]0 &*41234

^

TU]^590 LI?JM

NQ

!

f=X=%0

$

gNR0 F1234

^

123L

h

]^`Mab0

cI?JMNQ

%

i=X=%0

$

jNR0 ,3!"#H%&=()d

efZ[1.g1234hi,Z0 jka8lZ[1.]^

Q;%Rk

9M8

!"./$01

!"#90>9(3X=6!"#H%&=)Y%mnop0 qL

<(=<NrdsgWXmn0 tuvwds_xTU

ysz{`|gWXmnY%CK0 }~���

!"#H%&=)���Z[1.wgC���l]J1E&�

]J1E&��r���Z[1.A ����xTU�g

����xTUw9,-gC�0 �TUCVA �

�������L��g��WX

mLn ò
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