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Abstract In order to explore the transfection and expression of hRI gene on human umbilical blood stem cells, and observe it’
s effect on the tumor growth. Afier enriching human umbilical cord blood CD34 % cells with a high-gradient magnetic cell sorting
system ( MACS), transfected them with supernatant of retrovirus containing human Ribonuclease inhibitor (hRI) ¢DNA. Hema-
topoietic progenitor clonogenic assay and PCR were used to evaluate transfection efficiency, and Western-blot and immune fluo-
rescence were used to evaluate the expression quantity of hRI gene after transfection. Observe the effect of RI on the growth of
melonoma in BI6C57BL. mice. The results showed that human umbilical blood CD34* cells were highly purified by MACS,
which made the purity of human umbilical blood CD34" cells average 96.15% . hRI can be transfected on umbilical blood
CD34 " cells, and the transfection efficiency was 35% . The positive expression of hRI gene on transfected CD34 % cells is iden-
tified by Western-blot and immune {luorescence assay. Mice injected with transfected CD34 % cells show a significant restraint of

the tumor growth, a lower efficiency of tumor formation, a lower weight of the tumor and a longer incubation period of tumor for-
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mation with respect to the control groups. The results demonstrated the capacity of RI to inhibited the tumor growth by blocking

the vasculature in tumor.
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BRMEIBITHRTHER, 24501, CHRE
W EHE R AR, BhTRAREE ERAR
fR] < ) BEL T 0] S B B 2% i R B R e T i IR L
AU, BRRBIF T - ERE L@ RXAmE
B, NRORE R B 0 4 B T (human Ribonuclease
inhibitor ,hR1) B {Z 7 T E. 3 ¥ 40 08 79 A9 — b
BEE, 75K 50kD, & RNA B A f4K 4 1) 45
R, BT LR RNA &% RNABS A (8RB 58
HRES5AE  EEAEENRM —MELRY,
1018 4 B K 7 ( Angiogenin, Ang) 2 998 40 i A OE H
WEAWHMAARMNIBEENEEREENED
5, RIRES Ang B &, BT HMER, o
LREZIEEL bRI B FEREEMH T ARB LR,
Bf AR Y HE R YF R, R AR
WHEEAPE L AR EREFT L LKA FZA
T E . WATLAB M CD34* 40 0 Jy 48 48 B, L 7 53
ERFFEERAE AR HE TEH
FERIAFOQFRMB S, FHAEARD FaHERs
PlEgek B BKETE CD34" A2 v SHEBHB
B, A 8 R F e /D RAK P BT 238, AT AT LA
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1 #HR5F%

1.1 BEHA¥RRREHENHSE

PINCX-ri iR f A= &S, Uk @K Z
PA317 IR RAT .
1.1.1 400 R f 2 57 : PA317 40 M 76 1R B4 8
X 10% ff 4 M35 (FBS) Y DMEM #5 35 oh, K %
70% ~80% L. W AR AR EA 0 5 7 0%
AR (PLNCX-ri) ¥ e i 0 35 40 L & PA317, Rk
B4 800pg/mL ff] G418 Fi ik 10d, 18 FI41 G418 FlH#
TLREE R
1.1.2 FAHBRH& URARER SRR EEFR
T8 10% FBS ) DMEM 7 G418 800pg/mL
B FREY KE 70% ~80% T Kot 2 B, &
mGa18 £5 9% 24h, W LW, T - 70C, G & H.
F FATRAIL, 0. 45um BERRT I8, WHEWE R 1.5 x

10°CFU/mL, R4S F 55 3% PA317 3 LU PA317

EEEE R,

1.2 BmAmNXENS S
fFmREFRAER. BHE=aBNEREHE

JL RS RE Rk h AR & I EDEE. REMHR

4h 5T

1.3 CD34" {5 i%

A EE Miltenyi Biotec /&) CD34 e ED A
PEBMENSEREE (MAC) A EEERM bW
CD34* M F/HHMM, B EEAN ERHB
HEAT , 3 24l B 4 (flow eytometry ) I L 43 3% A 5 #Y 46
B o PRICTR N PR F A BR AR (FITC) 47 id M40
A CD34" (5 HPCA-2 Hiidk, B % B8 24 1gGL-FITC,
SHTER A Elited .02,

1.4 CD34" {4k sh g 18

O IR 2 ERB S8R 15% FBS. 15%
S ¥/ DMEM 55 384K, M BE 2R 2 x 10°/mL CD34*
Ml FMAEHEASE KE T 50ng/mL rhseF
(Pepro Tech EC ¥ ), 50ng/mL rhIL-3 ( Pepro Tech EC
#[H) 50ng/mL rthIL-6(Pepro Tech EC # F ), ¥ &
AERM T 6 AL P, BFL InL,37°C A4
Bs5% CO, Bi3f 2 A, B R BIEHBHM 1 K, it
0 M S B o I T /4R 40 B VR T R B (CFCs) , B ik
EMEAEKATHEGHN O L3+ 1L-6;O 1L-3 +
SCF; @ IL-6 + SCF; D 11-6 + IL-3 + SCF; & & H 7 %t
1P}

N

1.5 HwHEfkRE

B3 2R B 0L CD34" 48 M3 (5 x 10°/mL) A &
4 50ng/mL rhscF . 50ng/mL thIL-3, 50ng/mL thIL-6, {&
R38R 15%FBS ., 15% 5 I 7 i) DMEM 55 32 i
BAIHE R hR, EEBHET & 2ug/mL f poly-
brene I % BB LIE RAERE T4 8
Rh# il — Wi FE S EME L EERAREA
T R YL IR T2h,
1.6 BERBUERRENSN
1.6.1 BEHNEBICEMIIN KRR
UL S CD34" 4 (S x 10*/mL) 7E &+ Ak BF 4R
HLEE 7 F1 500pg/mL G418 (] 33 % Byt i i 24 [ 14 % 35
H3ITCS5% CO, BHF 2 ABERMETFTWE, %t
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=50 MM EERITIHECRAU T TR &
R4 O EHEEBEE = GA8 M EER
KR G418 § S FEE R x 100% ;D HEALIEFE
CAIS Ttk % , 2y KIT K5 RRAKENR
40 DNA #1417 PCR % F. Ul EiR DNA HER, U
K5 hRI £ HEZ LTI BS54, UL hRIEH
W — 3 F s 9. 78 S0uL K RE ik & H it 47
PCR ¥ . PCR W &4 :95CHZE 1 5min,95%C
5% 305,55 CiB & 1min,72°C JE {1 90s, P75 30 MF
H,72°CIHE B 10min. VI & 2% 3 HE B SE R
KA, FEALIEEE G418 I tE B N E X 1T Giemsa B2
o, WL M TG 1

1.6.2 K Western-blotting kKl % 4% hRI £ K 19
BT Trizol M CD34” I HIEWME D, %
FAE - 20C, L 20pg BEERA AR H, A 12%
SDS-PAGE /& #g 55 B i BR &4F 4 & B2 (NC B8), H
30g/L BSA #t[4] PBS i 4Cit % . # /5 NC S
—HLRNL (AL hRI IgG) (1:200)37°C 1h, A TTBS
B P 10min 3 1K, NC B 530K 3 | LB t5ic B9
T A, (IgG-AP S # A R —41) (1:500) 37<C
B F 1h, ¥ NC 32 T DAB B ik, W H &M
HIFF S &7 BRI R B 697K wh ik NC BB L2 1
B8 R

1.6.3 RIEFSLHEAME R hRI EFEM R HoH
HEIRE CD34” AT PBS WS MR T3 A
FREETRE, NEH TR 0% NEHEE
10min. S T2 10min, fH PBS #F ¥ 2min. ¥ 0.5%
TritonX-100 VMM EH A £ 37 CHWEIRA 2 1R, BIX
Smin, THEWEH 37CHEFFRA 20min, $ — I T
R B B (1:300) 5, W MEHK F £, 37 CHE
th, AEAKRERER 3%, 85K Smin, ¥ LB
MR RM R (1:100), A MAEB v £,37CHE
30min, A PBS EHEH - 3 ¥R LB IR Smin, RE TN
A E Y -3

1.7 RIF Ty C57BL /MR Ble BB EBMEKR
-4

1.7.1 B 40 Q¥ 20g £ A B CSTBL 4 & /DR,

FEHEAE CD34 AT | KRkiT v TR MBS, SR/

B 8Gry 7 B (0 BR 4T, R AF 58 F 4 0.716cGry/s,
RIERTH 1.1, BT ERE DREES 46y 1Y
HESF, BILL 0.716cGCry/s 0938 FE BR S 508s. R J5 IR &
DRI TR 3F 4Cry BUER S . BTV TE X Co-
60,

1.7.2 /R 4 4, BR 3252 8 Bk 1 cD34”

o F Bk E T CD34° 46 #F Bk i e s BURL CD34”
4 ¥ BKEVESE RICD34” 4,40 10 R, FRER HE
L, BYROKATRETLE.

1.7.3 BHEHNE X K ELiRHBEER CD34" 4
M 1 x 10° BT ks S DR DRERANTE
8t IL-3, 6pg/¥k/H B 2 K, SCF, 6pg/ik/ B, 5
2K, IL-6, 6ug/IX/H B 2 K thEPO, 20unit/ 2,
3.

1.7.4 NERIEZ KT D34 A 7d 5 .8 5 x
10° B EFE Blo AEFT/ORARTE. XN
B0 Y B 2B A A B ) PR R D SR D RUIR
1.7.5 BMEKE 4 BHE. KA1 ~3g EH . KE
SRREL AR EIC K RS TR R S AR A

1.7.6 EALERIEY) R, F S A b fl i VD
ESRT R ULE =8 |- -

2 # R

2.1 fBfin CD34" @A QY 5k  dhi b

CD34" B 77 B2 HL 14 9% WA BK 70 85 & 48 (MACS)
SHUERT CD34" HMEAEE R 2.7% ~ 3.8% 3 7H ikl —
Kt T3k 64.88% , WIS HE Al 35 96.15% , [FHiR
BHAT.2% (WA 1) .-

11002

S0

40 1

Counts
2

]
< <

LIV W0
FL2-H

B0 % 2 A MACS 7t Y
H I CD34 " 40 M ) i
Fig.1 Detection of separation and purification of Cord
blood CD34" by flow vytometry
A: the purity of Cord blood CD34 * 1s 64.88% after first column: B: the

purity of Cord bload CD34% is 96.15% after second colunm.

2.2 FF CD34" 4856 &Y 5 3 1

AR AS [) 40 M PR X A% I T /4H 40 M 1 o) 5%
FERY IO LA PR T/ AR AR AN SR D &
1 B B By L N CD34 BT 18 S 2R 4 ik
SO, Al 4 HAFAANMMAMBE 737 %
TR Z5 R EIR AT AT 40 M B 77 A A
P IR HOE L P3RBT H At 4 45103 + SCF
B4 A JIL-3 + IL-6 BI4H4 . IL-6 + SCF HI4A B L %%
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WA, BN 25.5%.19.0% 1 18.7% 3 11.-3
+ T1-6 + SCF = fl R 7006 5 B H o e o (S By o 4R
FE) 359% , W) 5w AL 4 41, (5] a4 ad dk o 4 B
W THM 4. (RIE2)

]

a

Trimsfection eflicietie /%

1 “ 3 4 3
B2 % % ARG I8 40 & e o 004 LR 4
Fig.2 The elleeis of various eytoking on the transfection
Line evtakine addid; 2; TL-3 wnd 3CF;
A IL-3 and 1L-63 4 T1-6 and SCF,
Si -3 -0 and SCEF .

limes of amplification

P 3 b 00 T 50 7 0 2 40 AT 8 1 5 O 1 b 3
Fig.3 The eflucty of various cytokins on the vell amplification
Fone eytokins added : 2; 11-3 and SCF;

e M3 and 16y d; 11-6 and SCF;
34 L3166 and SCF

e ‘o v Mg
. . % * -
(4 Giemsa %t cn3d 408 e
Fig.4  Clones of CD34° cell by Giemsa staning

Concentration in 500ug/nl alter soreening with G418 and Giomsn stain

then magnify 20 times by lightmicroseopy unl photograpli .

2.3 (DM RpEEHERNE

2.3.1  HRTRTE UMK « ASTH00 A M A0 M i R 1 B 3 4K
o TG SN T R, TEAR RE FR T R 2L DB AR 186 4~ T,
W SRR U CD34 " 40 BR £ 20 AR R A A o
Iz 56 1~ SERE , P BB REIE = 5 P 170 72
[, 5L B 7 T e U R % A 32.9%% . Ciemsa Y R
GD31 " M sE (WL 4) .

2.3.2 PCRILHEIN CD34° 41 M 4 % s &Y hR1 & A
(WP 5).

i — 479

BIS PR 7560 CD34 ™ 40010 4 % b ) hRT KL
Fig. 5 PCI aoalysis for BRI gene integration into mouse
hematopuiete cell chromsome
M markor 20000 1. oo 20 0w G347 cells 3.iv CD34* PLNCX-RI

el

2.4 Western-blot S R @R XML MFHLE nr1 H T
Wk iE

Western-blor 8 1 B hRT 514 1) %2 25 (L E o)
FEEE B I R SMBFR I CD3a AN MM T4 1 L 8 E
I 53 A — IR e i R g, BT
MR o e B PH LT (WL 7).

{56 Western-Dloring 5 557 A5 [0 9245 26 09 W1 56 P Y 4 ok
Fig.6 Western blutting for hRI in the differeni groups
B vcontrol AL G D BREZD34 Y call

2.5 BhERYEIER
RN AT Z IR o3 VR 2
S T I i T A Y CD34 " VB 0 R T
JEORL CD34" 20 M0 /0 BB A0 A IS 00 78 BF S 8 e Bk
Wi FERE RTCD34" A0 B/ UM 8 4= 16 1 8 e e 5 i
AL AR R TS A AR 5 LS # AU %
WA | Ve A A B G . 5 28 5 RI CD34* 4
T RO 3R 1 A O R U
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7 RIT OGRS CD34 " HiEl
At O (9 €, ) g PR 1 e

Fig. 7 Detechion of the expression of KD by ionmonoluoseeent

i U134 eells Posiive CD3A " cells are vellow

ik, BRI A AL IS ( W35 8 M1 Fig.9),

100,00
RO060
60 .00 |

40,00 F Fad*

—l =0V
= <l - - v C1334 el
= === iy U3 pLNCX cell
—8— iv {37 pLNCX 1i cell

200
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¢

|
0,00 bemmmigge—.
10 b2 It I8 2]

Carowth trmed

FEL B RO T 4 T A P R T

Fig.&  The effect of K1 on lumorgenesis ethoieney at ditferant

i

[he weight of B15
J :
: i = .
l_

A I3 L 11
B o e 6h g e 6
Fig.9 The effect of RI on the weight of B16
Asiv D34 " pLNCX celly B:no ivi Goiv GD34* pINGX-ri cell: D:iv

U347 cell.

ARG RER . & RIRFEEITE.R AL
AR 0 R VML M A 96 A 2 I A A T R
AR SE WP ke E CD34 T AR i TR TE CD34 ! 2 L
Pl v e RROR c34t AL g 10 S PEEF (40 x 10
SO BB A 91 £7.2.87 £6.9.96 + 8.7, i
kA T RICD34 " 20 4 35 £ 2. 8( L Fig.10) . $& 3
CH P I S L

3 3 i

I 100+ A R i T A0 M L s L L T 4 B §E
fA RN Ay R N S0 o 0 TOF 3T 69 40 L T8 0 I A
I 1 o 5

10 R I 04 1 B o

Fig 10 The effect of R1 on blood vesseles

T8 AT R I i o TR N
G )3 98, 1 38 TR M A 09 1 R | AR 5
T F R IT I SE A0 M, B 5 307 20 #1969 2
SR 0L 2 R I U R A B
ok Ik B G IF R RG A B Y . Rk
FRB ff 200 B FF R B R % A 35 R 94 7 3 16 1 ok

MR M A R o R T A
& 0 i e

FRAT A [l 41 4 6 2 ofie [N T % BF il cn34 4
L D e e o9 R (R ST G ROR HEAT T RO B, TRAE AL B
B : IL-3 4+ IL-6 + SCF =R B 7% & 1 Fl & 5t e
FE % Qe At 2 2 35% , 0 | 8 F St 4 41, [l 4
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ERE ARBERNHNETAAEARLT AR HE LRI RGO AREETHREBT AL 41

WG EE THM 44, B THARE TR
PEREEFE RN EEH A TER, KELRIFE IL-
3,1L-6,SCF = F 41 ffg A+ n] 3 Jin 336 %% % 95 8 1 %
go ¥ W RR R BRI S 5 & T 40 g
B KR A RN L RE R S M.

5 0 % BR B0 o) IR 7 2 RNase A 9 #0177, [
i 4415 1 4 K B F (Angiogenin, Ang)#5 & TH S
FEHRERMFEMS (L =7.1x 10" mol/L). Ang
5= RNase A BE R A Z —. BB T B4 RNase
AMTEMSES, B RAREIME R RNIEE. Ag 2
B aifbENEEREF EXERTIE8
BRIFS i A EEMF. Ang fEAETIME N K H
M, 20 I PR A M O e T L, R A SR F 4 vEFT
BEREBMEN, HaEAL MMM P m st
Z. WFEMERE MR S A P T /2 Ang.
EE IS SR AR . T E RN BE A LT A
HRIL. FFFIHT 250 4y H TG 12 I R 5 J1 ¢ &
BRI 5 Ang REIS BE A B IEMTIZ 54 F
EMEEY. RIS Ang 25 & J5 AT LU ) H 42 # 1
EAMESE, N RGN LR hmuns
K RTRHE LIFSE RIAEHD I #79 CSTBL /b
R OBl6 BEORBERK . RELE N T IRIELE kT
Hila] CD34” 7/ N A0S s 5, JLFF H IR 1
WEBMEA " MEN Y HARY IR BNER
WARBSHEREEN RS, /) REEAE LB
THEGRENENMABEER. ®iEK Ccp3r, —
i, EAGRSESEE S ENIZEARAR. 25
MBI R, M Mg A KB~ i, CD34" #
W R EERILGATRES Ang 45 -G 10 6 b iz %
A R AT A0 ) B A K

ASLI A A R B RO KL R AT D% e B A B ol
CD34™ 41 | ; (R 53 3r J5 o] kG ) 2] %% 4L i hRI 5
B A B I CD34" 4 3 0 %2 %, R1 B 18 B4 ) #7
8 CSTBL /DR Bl6 B &g K . RI & H il T )
i Ang IR0 L8 A5 BCTE T, 2E T30 s 2R 4 1 M
BB BEET BN Z TR RV OR
LR A I B R BAIT IR O T IR
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