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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 soning
system { MACS) , transfected them with supematant of retrovirus containing human Ribonuclease inhibitor (hRI)} ¢DNA . Hema-
topoielic progenitor clonogenic assay and PCR were used 1o evaluate transfection efficiency, and Western-blot and immune fluo-
rescence were used to evaluate the expression quantity of hRI gene afier transfection. Observe the effect of RI on the growth of
melonoma in BI6CSTBI. 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% . hRT can be wunsfected on umbilical blowd
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 fluorescence assay. Mice injected with transfecled 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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BARMBIETAETHRE. E4 0L, CERE
MM EEEAEER. BhHTRARKE AN
RS BT R B A AR EUE R T R L
A BEBTAME - EBRE L&k 4
. AR R RS0 I B F Chuman Ribonuclease
inhibitor . hRI) &)™ IZ 77 76 F W 2L 30 37 4 2 79 /1) — b
BEDHT RN S50kD, 2 RNA B A (9 {K 30 i)
flETTLLR{P RNA %3 RNA B A MMM, B 51
ARy RESHE ZEARENRN—FEHE " .
1% 4 B F ( Angiogenin, Ang) J& B¥ 8 40 B HIIE &
A AR BEE DB REHEMNESD
B RIBES Ang BES S, HEHER. K
THOC LU hRIZFEREMHETERNER .
B AR fE A B HA TR, H A R A
HHER G EHEAR T RER RS FZA
EB . TWATLIBFM CD34 ™ 21 M 2 $E 40 M, 1y A
HRAAERERR B ACEZEEMHEFEH
FE R B M T 40 8 o, (F 2 A A L T 4 Ag
B E Eak R PR R CD34T S v B BT
R, AR RIEEBEE /N BRI B R A AT AT LA
3 A0 L A Y I A - i T A e A R
EFRAEREMNER, VLM EEREITMERE
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1.1 BEAFHRFSHENOHE

PINCXr I M EEME", B ABA
PA317 A FERTE-
1.1.1 =HMAE ARG E T PANT AHEKETH
H10% B4 M i (FBS) B9 DMEM it , K &
70% ~80% A0 AR MK EHANHRERE
BAK(PLNCX-ri) F i B LS A AL 3R PA3YT, I
¥y 800pg/mL 8 G418 fifi ik 10d, 13 B 41 G418 FH{E
i i 7
1.1.2 WERHE ARARAATEHR RS
FHEBSE R 10%FBS K1 DMEM & G418 800ug/mL
FHIEHRER KE 70% ~80% L it & &#H &, ~
B G418 K FE 24h, i FiE, £ - 70C, REE A
AR L, 0.45pm JERETHE. MEMWMEN 1.5

10°CFU/mL., [FIEEAE &L B 3 #F PA317 JFLL PA3IT
EER I
1.2 FHABRHEENLB

FmREFZEAGR. MEEHEMEEHE
LG GE LT RE HESE. RENHEL
4h 5k
1.3 CD34" @fasik

2 Miltenyi Biotec 7 7 CD34 B 7L R i {4
G ME TSRS (MAC) P EEEF M T M
CD34" gm /MM, 48 FEERREZRH
HAT, 7 24 A (low cytomerry ) I L 43 3 BT J5 119 48
A PRICHL AT E BB ER (FITC) frid M
A CD34” ) HPCA-2 B {4, [#] 44 34 B 24 1gG1-FITC.
ST R R Elited .02
1.4 CD34" 4Rk s 18

AT EERELNTERGTER I5%FBS. 15%
Sl 7% #9 DMEM B 523, W BE A 2 x 10"/mL CD34”
MR AFHASHEHN L KEH F: 50ng/ml rhseF
(Pepro Tech EC #[H ), 50ng/mL rhil.-3( Pepro Tech EC
H[H) 50ng/mL rhlL-6( Pepro Tech EC H }, #§ I ik
EEEMRT 6o fJLIEHFERY, B 1mL,37C (K5
Wsw CO, Hige 2 Bl Al W BmM 1 %, i
MO B0 M e 0+ /40 o 8RR (CFCs) L BT iR
SRHEHAERKATFHAEG RO IL-3+1L6;@ IL-3 +
SCF;@ IL-6 + SCF; @ 11-6 + IL-3 + SCF; @ LB T X
HE
1.5 HmEHL

Feor AT B M CD34° 4 (5 x 10°/mL) I A&
<] 50ng/mL rhscF . 50ng/mL rhIL-3 ,50ng/mL rhIL-6, 7.3
LB 15% FBS (15 % L I & &) DMEM 5 2|,
PSS FF 12h 5, EEHAME T & 2pg/mL £ poly-
brene M FIF IR D RMRE T, S
12h ¥ A0 — K & LG S E S B R AR
T, L5 Y B 3% 72h,
1.6 BEEA#RBAFERRANSTH
1.6.1 ERHEBMEMTN LR FRFAEMN
B SH CD34" HH (5 x 100/ mL) £ & FiR Mk E 4
LB A 500pg/ml. G418 1 33 % 37 A5 B8 2k [ {4 55 3%
FH37C 5% CO, Hisr 2 B, (& Q8 T WE, X
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=50 MR EFEFTHE.CRBUTFESRE
AFRuEO RREBHE -G8 it E & U
KEH G418 MBI REE T < 100% ;D L EH
AR MU ENTER . S KEREF . ERAKEN
4 DNA #1T PCR £ F. LA L& DNA NWEAR, AR
5 hRIEEEZAFFIN L#SI9, L hRIEE
HIB—FF RTS8, 7 50pL KR R T
PCR ¥ 34, PCR FLRL & AF R 95 CTH A Smin,95C
A5 E 305,55 CiH K 1min, 72CEE {8 90s, I3 30 5
H,72CHEf#H 10min, K RLF= Y42 2 % Bt AR 4 BE 5L e
KA HT. BEVLEEEE G418 HLME B KT Giemsa B
o, BB IEE

1.6.2 ¥ H Westem-blotting ¥4 #1 ¥ $¢ hRI B EH 1
EBHFEKX:H Trzol M CD34 AP ERES,
FE-200C, L 200 BHHLABA B, A 12%
SDS-PAGE # B & PIMiBRA B X (NC ), H
30g/L BSA £ PBS P 4Cd® ., HEF NCEY
—H R R (R hRI 1gG) (1:200)37°C 1h, B TTBS
I Mk 10min 3 K, NC BE 5 HR T HILBIRCH
CHEA, (IgC-AP B MPLR — ) (1:500) 37C
BEH Lh, % NCHEE T DAB Z G, WEA W
R R & e, A RE MKW EE NC BELIZ 1
BERA .

1.6.3 HBROLHRK MY hRI EEK XL &5
HiFRR) CD34” 4UREJF PRS LG A% TR A
E.HFWMETRE REMN TR K 80% A B HE
10min, %, T 48 10min, i} PBS {& ¥t 2min, ¥ 0.5%
TritonX-100 FEHNFEH H L 37 CHBIRE 2 K, B
Smin, TEHABH 37CHFIRAE 20min, ¥ —HBH
EHBABE (L300, WM £,37CBHE
lh, FIEMBRFEHRE R 3 K, G K Smin, ¥ _HLRIHT
REBERER(:100), BMERER F3ICER
30min, Fi PBS W ¥EBE K 3 K, B IR Smin, PR EE KN
B T WA,

1.7 RIGHEE CSTBL/NA Bl6 EERBEKM
®m

1.7.1 HC 40 R HE#E 20g 24/ W CSTBL 25 & /MR,

FEHEZ CD34 MR | KT v HEEH., RN

B 8Cy MEM B, BUHRERN 0.716cGry/s,
BREAFH 1.1, BETER PRAES 4Gy 1Y
M4, BILL 0.716cGry/s B3 B4 508s, R J5 T #
NRR R T 40y MBS, BTRIBU IR Co-
60.

1.7.2 B/ESR4EH, NEREZHKS T CD34”

4 Bk T CD34” 4 . B kR TR S B CD34”
4 . FhmE RICD34 A, 84 10 X, T X dH 1R
# BRYRKHZETBEEBLH,

1.7.3 BHENME_X. B LRELEH CD34" 4
Mk 1 x 10° BRSBTS IR, NEBEEBRE
Bt IL-3, 6pg/UR/ L, 45 A 2 ¥, SCF, 6pg/t/ R, B H
2 K IL-6, 6pg/W/ R B 2 K, thEPO, 20unit/ F ,
A3,

1.7.4 /EIEZEHKSE CD34" 410 74 /5,4 5 x
10° B Ble MMM T/ NRLAMT. XU
ZH B E MR, REICRNEAE.,
1.7.5 MBEH4FS. K81 -3 L4, B ME
2RBY KELR:RRHABRIKEE.

1.7.6 FASHEREN R ARk nE
B REMTEE.

2 #R

2.1 Bfii CD34" §AREHI Sy . Hifk

CD34 " 557 B 9T K S0 BE IR 70 B & 45 (MACS)
SYTEWT CD34" HAMRALEEH 2.7% ~3.8% ; F G —
Wit HE VT ik 64.88% , WKL H AT A 96.15% , [B1IL

ZRHMN2%(WHEH1),
11.002
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Fig.1 Detection of separation and purification of Cord
blood CD34 " by flow cytometry
A: the purity of Cord blood CD34 " is 64.88% after first column; B: the
purity of Cord blood CD34* is 96.15% after second colurmn.

2.2 [l CD34* SRR Btk b 3718

FEHTA IR 41 R T 6 BT i T /3H 40 5 4 A 5
FeH PR, LA TR A R RS R T &
I RAR BTN, B CD34" B A SR B BR AT it
SEIRFILE, 4 EAFAENEHRETFHRETH
FrEMmm, FRER . LEMARE THAER4RE
by R e R S I T Hfik 4 41 10-3 + SCF
4 A IL-3 + IL-6 MY & ,11-6 + SCF A & 5 I
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RHERE, 29K 25.5%,19.6% 1 18.7% ; IL-3
+IL-6+SCF =FEFERENAMREMSE R ER
BE 35%, B0 B 8 T HAL 4 4, [[F a5 3% 3 3 th 9
BETHM4H, (WE2)

35

ElUN

Transfection efficiency/%

1 2 3 4 5
B2 ZMAREFHSHERIENILE
Fig.2 The effects of various cytokins on the transfection
1:ne cytokins added; 2: IL-3 and SCF;
3: IL-3 and IL-6;5 4: IL-6 and SCF;
5: IL-3,IL-6 and SCF.
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Fig.3 The effecis of various cytokins on the cell amplification
1:no cytokins added; 2: IL-3 and SCF;
3: IL-3 and IL-6; 4: IL-6 and SCF;
5: 1L-3,IL-6 and SCF.
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Fig.4 Clones of CD34" cell by Giemsa staning
Concentration is 500ug/mL after screening with G418 and Giemsa stain

then magnify 20 times by lightiicroscopy and photograph .

2.3 CDM'HMBEELEHE

2.3.1 HBHRERE -ENERARAEERESERE
TEREEEN, EEEEEFERIEMR 186
WHERRBRRM CD34 ARFEEFEEREFR P
TE R 56 5k, M EFEEFEEPER 170 T 5
RE R EEEMNELRBHEN 32.9% . Giemsa i fa
CD34” R (LK 4).

2.3.2 PCRERMN CD34" AEHZ P hRI HH
(WHE 5),

B 5 PCRERHE CD34" S1HE% P bR L H
Fig.5 PCR analysis for hRI gene integration into mouse
hemotopoietic cell chromsome .

M:marker 2000; 1. no iv; 2. iv CD3"* cell; 3.iv CD34* PLNCX-RI

cell.

2.4 Western-blot 25 % % 4 W /5 hRI K E
gf 37

Western-blot ¥ 1] 3] hRI EH # XX (W E 6),
B RSRMERS CD3 BRE THEA L. EAE
BHRES—R. R, XA MR T WE, I
MR R 2 B SO (RE 7),

A B

6 Western-blotting % & [ X 41 49 hRI E A M %Kik
Fig.6 Westemn blotting for hRI in the different groups
B: control A, C, [}; hRICD34 " cell.

2.5 MEMNEKER

ZREVN BAEZTHKEE cD34' MR B
FHBEBWIEREY CD3 DR EEBREEES
R CD34 MM/ MEMMBEE R SEZHK
HES RI CD34" 40 /) B A < i 3 B HE 3, i
EHMEEKRE MEEEKE AFEREEBERY
ERK, AP ERER, HALH% R CD3 4
WIr, MREERNERETEE, B ENEER
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EH7 HREELETE D34 ARERE,
BEHER(RA)HERE

Fig.7 Detection of the expression of hRI by immunofluorecent

in CD34° cells Positive CD34 " cells are yellow

i, BRI R (% 8 f Fig.9).
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Fig.8 The effect of RI on tumorgenesis efficiency at different
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Fig.9 The effect of RI on the weight of B16
A:iv CD34"* pLNCX cell; B: no iv; C:iv CD34* pLNCX-ri cell; D:iv
CD34 " cell.

AR¥NERER,E RIEERTE,RITLL
B A0 2B R B AR AR T A IR R
FEZHKSE CD3M 4 . FHHE T CD34 A . F
Jok s 1 8 %3 B CD34° 4141 3 10 4~ BLEF (40 x 10
MM ER TP RN £7.2.87+6.9.96+8.7,§
Jk% £ RICD34° #H % 35 + 2.8( W Fig.10), ¥ %
21 1 i B B

3 i #®
I A B AT LA e B i 4 RS

HC R [ P 402 3 B 98 a0 3R R, B O I I T 4 AR
BA Tk s (R 5 fiE A RO B A AR Y I ok 98

B 10 R X8 % R R H
Fig.10 The effect of RI on blood vesseles

FE.ESHRE R LD G T/ MRS ’FE
R S HAREFHERT I ICRY .8
THRAEEGTHEAR. #5HTERAXHER
AR T, AR E AR AP RARE
Fik, AT BRI RERFKHK ., HF¥k, CHF
AL THRFREAEBNEERTEEHER

R BEMUEEEERER"" BB TA
BEnHE,

RAIX AR A4 a5 m B3 CD34” 4
JHL B % Y R R R SIS BN HEAT T AR . BRFESEAR
BR:IL3+IL6+SCF=FHEFTEAMNHAXRE
HEREER 5%, BERTHMA 44, Aoty
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HEOHAEETFHM4H. BaixtFHEHEF4E
HERFLEMBEHSMELEIE, KELRIEE IL-
3,IL-6,SCF = 40 Ml 5 -7 =] 58 fm 6 4% R 7 & 9 /R
Bt R RWERRRENRE S M T 4
HMEEMEEMERX RIERERSHAENM,

BB EBAMH N F R RNase A #9300 & 5/, [
i 5 I & & & B F ( Angiogenin, Ang}éE& , MMHE S
FEAEERMEMA(EL =71 x10 " mol/L). Ang
B RNase A BEBEHMAEAZ—. EBRTEAEHE RNase
AMEMESS, B EERIMELENTEH. Ang B
FoTamEnNEERA T CXE#TTERE
BTt AR E MY . Ang tER FIE N L4
B, 4R 34 0L VN B A R A 1 L LA SR B 4R 0 T i
BERmEsE. HEd8m@mBadb oot +ar
{7 . BE A0S T A M T 9 0 B b T 0 B Ang .
EERE ShWE LRE FEHERHEATE
&L, B ST MBS R R 3 1 ¥ %
RIS Ang BES B S, BERERITIZ &8
BMESY. RIS Ang &6 /50 LA H A2 4 i
ELEWRMES. AR BEMHEERTHEHBENE
K" AT E AF T RIBE I # HE C57BL /)
HBle REFEEK. FXRATRIECHKE T
HllE) CD34" 7E/NRIR N AT G W7, JLFh 40 i 1 7
HE M ER" . S y HERESNE L B
FIEASmeEEnfzs. /I HS8AL28BY
FTHESBHAME MMM L. WiEM CDME, —
FE.EABRBERESHENEALFAE. &5
MEBERER . MHWMEER: 75—, CD34" #
HH ORI REEFRIXIG 0TEES Ang &5 & 0 b & M &
oL BA T O b A A G

ALK EE R F A hRI ZEEH T LI LA A HN
CD34" A b ; (R ShBF 35 /5 BT §5 0 2545 4 /9 hRI 2%
B A L CD34 ™ 40 M o i) e 35, R & R BE 10 ol
i C57BL /MR Bl6 A RMAK. RIZEFELM
il Ang A9 I B 4 BCIE A 3 T 400 ] A AR 4 5 A I
BEMR, ARETMAENBKN . BRI EE
IR AP I B B BRI T E e R
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