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[fZE] & .9 % Bel-2 8 & %% RNA(short hairpin RNA,shRNA) 5§ ¥ 4 # % (methotrexate, MTX) Bt B & 3 A itk & 4 48
RBEMEE KNI ER, Fi:45 AERES Raji WM B H &R AMREFHEA K K 2 T (polyethylenimine,
PED 5 Bcl-2 shRNA KA (KA LB F4H L) R & % MTX H#F N8 W, W& Bel-2 shRNA KB 4 MTX xf fF g &
kKW, ERAG2NdELRARID . 2BETHE RE THMFE HELENERFALGRENAS; U RT-PCR
HEA M Bel-2 mRNA M E Nk EB RN, &R B2 shRNA S MTX BAF A # A 0 £ K &8, 5 %2 A Bel-2 shRNA #2
MTX # t 2 7 H 4 it % & X (P<<0.05), A E KGR H 4% .Bcl-2 shRNA A & 5 WM shRNA 4 = A4l A b 2 &
B Gt # & X (P<<0.05), Bel-2 shRNA § MTX 3 A st 4% R 408 £ K 3%l £ & % . % T Bel-2 shRNA A1 MTX # 5 J
H(P<<0.05), H-E 2 7 WL A Bel-2 shRNA 4 & MTX A H A A Z oy B =M A LW, HA RN E 4B &KL RT-PCR
W BT Bel-2 mRNA %35 7 Bel-2 shRNA 43 8 % T B (P<C0.05), A B4 U EHE L, % #&:Bcl-2 shRNA 7 # 3
MTX st Ak B8 3 B MO8 £ K a1k A,
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Small interfering RNA targeting Bcl-2 enhances the inhibitory effects of MTX on transplanted human

lymphoma in nude mice
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[ABSTRACT] Objective: To explore whether short hairpin RNA (shRNA) targeting Bel-2 can enhance the inhibitory effect of
methotrexate (MTX) on growth of subcutaneously-transplanted human lymphoma in nude mice. Methods: Recombinant shRNA
expression vector targeting the coding region of Bel-2 mRNA was constructed and preserved in our lab. Human lymphoma Raji
cells were injected subcutaneously into 45 nude mice to establish lymphoma models. The polyethylenimine (PEI)/shRNA
complex and (or) MTX were injected into tumors. The influence of Bcl-2 shRNA and (or) MTX on tumor growth was
observed. The animals were sacrificed 21 days after administration of drugs and the tumors were removed and weighed; the
tumor inhibitory rate was calculated. H-E staining was used to observe the pathological morphology of the tumor. The
expression of Bel-2 mRNA in the tumor tissues was examined by RT-PCR. Results: The tumor growth was significantly slower
in Bel-2 shRNA/MTX group than in Bel-2 shRNA or MTX alone groups (P<0. 05). The tumor weight of mice in Bel-2 shRNA
plus MTX group was significantly lower than those in negative shRNA and blank plasmid group (P<C0.05). The inhibition rate
of tumor growth in Bel-2 shRNA/MTX was significantly higher than those in the Bel-2 shRNA or MTX alone groups (P<C
0.05). H-E staining showed obvious apoptosis and necrosis in Bcl-2 shRNA group and MTX group. RT-PCR result showed
that the expression of Bel-2 mRNA in tumor cell suspension was significantly decreased in Bcl-2 shRNA group (P<Z0.05), and
kept unchanged in the control group. Conclusion: The shRNA targeting Bel-2 can enhance the inhibitory effect of MTX on the
growth of subcutaneously-transplanted human lymphoma in nude mice.
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RNA T3 (RNA interference, RNAI) 52 & /)
F4t RNA (small interfering RNA, siRNA) 5| 4§
S mRNA S 0 #8 , HAE 98 0 B G T 7 T
BA R4 09 0 1T E S, 7R A i N 3R O8RSk R
RNA (short hairpin RNA,shRNA) &= 4 RNAIi #9
—F R4 XL 5 A A R BUEE RNA FE T —
O, Bel-2 BRH SR R 0 Lk A w0 OG, R
AW BE (polyethylenimine, PED A 5 1) 3 [ #; #%
AT G IR R DRI O b A N TS B TR R B
GEV IR A B AR . AR S = AT AE Bel-2
mRNAZ 4 X T 1A AR08 RNA T4
FHHE A5, (] B AR S IE S B X 33 A 8 R siRNA B 1S
SR (R 238 Bel-2 2R 1A Ji 8 40 i X AR T 25 9 LTS 2
AR REURRAE L IR0 3 A B R I 2 T A AR Bel-2
shRNA Fik# ik,

AWFTORH PEL A S B8 e J7 3208 Bel-2 shRNA
PR HAAE TR B I AL, 7 — 25 WK Bel-2
ShRNA 4 P2 75 7] 42 55 4 97 25 9 HY 20 B 1% (metho-
trexate, M'TXO 1 i 55 4 22 bk (2 988 A= K VR

1 #MBFTE

1.1 £ZXAAHY Bel-2 shRNA F ik #H KR
LR AR S0 = F A O R A A . PEL I T3
Sigma A Fl . MTX 75 M i Jo Rl 45 A 9 = 25 8L
HABRAF M, 45 H SPF % BALB/c #f.4~5
JES A4 R R 18~20 g g T M AP EEZY
KEFSIG B, 25 EAB pGenesil-1 1 B 21 5 %€
LY/ kv /NN

1.2 @m3Ed  Raji 40T b E A= B LG40
L PZE R B 10 % 3 A2 4 138 (60°C K3 30 min)
100 U/ml % % £ .100 mg/L #E% £ 1) RPMI 1640
R AR 37°C KRR 5 90 CO, R BE S5 T
BE AR, S0 e PG BRCZE K 0 A0 . e A0 ) A
B A .

1.3 AKEEBRIAFHERGH L HRAER
18~22°C , fH % 50 % ~80% . SPF i 3% =5 ¥ i F 4
I, A TG B K RN K AR o R R 24 bl
RS, AR PR ER K L 47 1Y Raji 4 B W 0. 2 ml
(22X 10 MDD EARAERHE KL T, PE1 S
kit N/P=5 i L3 47 Be dl . MTX 19 H &5 o8 5
K 0.15 mg/kg.

1.4 SHshhaarms FREEAEZER 6 mm
B 38 88 g AE K R R AR T e AH 25 T8 LI A 9 B
40 HAE RS g ml B ALor o 8 4. 4l 5 Hahd.
AR KA A FRER 7K 0. 3 ml; BIPE sShRNA 41 . BRI

shRNA CBFJPE X B0 S 4% 1 2 50 B 3] pGenesil-1) 20
pg+PEI 14 pg IRA W ; 25 BURL A . =5 BURL 20 pg+
PEI 14 pg A W ; Bel-2 shRNA 41 . Bel-2 shRNA
20 pg+PEI 14 pg IEGW ;MTX 4. MTX 0. 15 mg/
ke BIHE shRNA+ MTX 4. B shRNA 20 pg+
PEI 14 pg AW +MTX 0. 15 mg/kg; 55 Ji R +
MTX 41 .55 Jfik: 20 pg+PEI 14 pg IRA W +MTX
0.15 mg/kg;Bcl-2 shARNA+MTX 41 :Bcl-2 shRNA
20 ug+PEI 14 pg IRA W +MTX 0. 15 mg/kg., %
YN B2 B H TR B AR N TRl i 2 S 2. 3
d ST #ESE 21 d, FHZ5 A A 122 25 21 4 Bl
RSB IR 6 B S — O O s B 3 d TR bR R RO
R R AR T MR AR AR = 0. 5aX
b’ (a HKAR b HER) ., I HHZAERN 21 d T
WEFCE) 5 B T M L R FR BT EE L T R
IR 238 = OO R P 249 98 1A 3 o — S5 30 4 F 24 9 1K
g ) /o BP9 R B B < 100 %6, & 43 iR 21
SUHEAT [ K L R ) A

1.5 ARFME FBRAKEYUREE 10~30 s. 5k
FHHE L H-E J& &, I8 AR K3 Wb 3y 68 8057
A1 %2R L WE oy AR Bh s A 0.5 Yo D21 g 5 i
{6 1~2 min; 7K BB, & R BB ML, 814

1.6 RT-PCR & i 2 20 i I 325 il Big 5 41 ffg
W, H TRIzol RNA 42 HUiat 7 & $2 HUE RNA.,
RNA & f2R I E A6 BT BT pg 19 RNAL N
W S M-MLV (Gibeo) 200 U, 4% Fifi ML 7~ 2 i 48
ARSI YA k& R cDNA, XF Bel-2 3 [H 4 1
FI5 14 K 5t B8 GAPDH 51438 B4 T4 T
FREAR e 55 24 vl & i, HOP 5 R . Bel-2 B iF 5
Y. 5-CGA CGA CTT CTC CCG CCG CTA CCG
C-3', FiiF51%:5'-CCG CAT GCT GGG GCC GTA
CAG TTC C-3'; L GAPDH HNZ M, Liif5I YN
5'-GTC AGT GGT GGA CCT GAC CT-3', Fii#5l
Yk 5'-TGA GGA GGG GAG ATT CAG TG-3',
Bel-2 JER 84729 318 bp, PCR %4 .94°C 28 1
30 $;60°CiE kK 1 min; 72°C #EMH 1 min, fH¥ 30 &K
J5 2 72°CHEAR 5 min, 7E 2 Y0 B AE BHEE RS b AT HLIK .
1.7 it Fam B x+s TR Gk E w4
i JH SPSS 11. 5, 5% FH W 5 L 32 19 ¢ K5 5 (two-sam-
ple/group i-test) #4177, LA P<C0. 05 N EFH F T3

2 # R

2.1 Bcl-2 shRNA B A MTX 4 8 & s 4% & A5 4 7%
A K% m
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2.1.1 MBHEBEAEKNZH WRSEM Raji 4
M5 dJ5 R IR AT UL B2 T e A= L B 3 100 %,
R G 14 d 24 MR AR IR 5~8 mm, BB XT R
FPEAT 20 Al AL B, P 1 Al WL, A B ER UK 4L BA B
shRNA 20 Fil2s fiki 4 UM B4 KRS &
Bel-2 shRNA 5% MTX &b Bz 19 £ 5 X A B ER K
T, M AR K U Bel-2shRNA 5 MTX
I ) 2L b e A R B8 A DL 4 /0N, (H A R i 2 G2 18 AR
Z, 5HAMMAM 2 R A S FE X (P<0.01),
SLUR I 8 B BITIET,

4350 —+= Saline solufion
—m— Negative shRNA
o Plusmid vector
400 —o— Hck2 shRNA
—= MTX penl
350 b —a— Megative shENAHMTY
== Plasmid vectorsMTX
";E =8— [ck2 shRNAMTY
g 300 ¢
é 250
El 200 } |
g
= 150
100 ¢
50
0 N
3 6 g 12 15 18 21
Time #/d
B1 SHBEREBTEMBEEKBER
Fig 1 Growth of tumors in nude mice of each group

n=5, rts

2.1.2 MHEBRENZH HHHZ 21 dEH
AEFEA LRI FR BT, 250 T & . Bel-2 shRNA 5
MTX 55 FH 20 Jieb 98 o5 5, 100 1) %2 3565, 95 % . IR T 5
Bel-2 shRNA 58] MTX #9 U8 5 & (P<<0. 05,
£,
®1 RAGRMERERMEBENLLE
Tab 1 Median weights and inhibitory

rate of tumor in each group

(n=5,r=%s)
Group Med_ian tumor Inhibitory
weight m/g rate( %)
Saline solution 2.61140.023 0
Negative shRNA 2.59240.090 0.90
Plasmid vector 2.59540. 160 0.61
Bel-2 shRNA 2.00140.633 23.36"
MTX 1.621+0.197 37.92”
Negative shRNA+MTX 1.552+0.550 40. 56"
Plasmid vector+MTX 1.579-+0. 259 39.53"
Bel-2 shARNA+MTX 0. 88940. 790 65.95* 4

* P<<0. 05 ws saline solution; 2 P<C0. 05 ws Bel-2 shRNA

2.2 JmBEIME  HIE 2 AW, A B ER K L B
shRNA 21 K =5 b 41 9 4 AR R G, 2 4 40 A
AT R B A%, AN R DU BB A e, A D g B
Koy 23454, Bel-2 shRNA &b B 26 20 i 4R FH JC ]
AL BT B T, 7E MTX 5 Bel-2 shRNA
A b 3 20 2 b Rl DA 22 1 O T A0 i B SR AR AL
4 M AN IR B g (B 2HD .

B2 HEREURAARERS
Fig 2 Histology of Raji cells transplanted into nude mice (H-E staining)
A': Saline solution; B:Negative shARNA;C; Plasmid vector;D:Bcl-2 shARNA; E: MTX;F: Negative shRNA +MTX; G Plasmid vector+MTX; H:
Bel-2 shARNA+MTX. Original magnification: X400
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2.3 Bel-2 mRNA &k R -F#n  WE 3 Fix.
Bel-2 mRNA 734 729 7 Be K B2 R 318 bp, X B
GAPDH Z: 438 7= 9 Fr BEK FE R 400 bp, FBEMK
MG o M A &= 2 FJe . BL Bel-2/GAPDH R Eb
1ER Bel-2 mRNA X RiEK - 45 R 8w A
K2 0.99640.002; B shRNA 41 0. 97040.010;
25 R4 0. 97240. 0083 Bel-2 shRNA 4 {H £ ik . N
0.74240. 006, Hit 7 Hr /R Bel-2 shRNA 41 Y
Bel-2 mRNA £k & 8 3510 4 B bk 41, B
shRNA 20 K 25 Fiki 41 (P<<0. 05) , 1fii B ¥ shRNA
25 TR AL S A BEER K A A b 25 R EGE T2 i L
5K W] Bel-2 shRNA 5 53 Ak N5 . 7] DAFE
A P9 10 461 7K B2 9% T Bel-2 mRNA YRk,

| 2 3 4 5

GAPDH — 500 bp
Bel-2 —

B3 HEE RT-PCRUEGSHMAME
Bcel-2 mRNA ik K F
Fig 3 Expression of Bcl-2 mRNA
in tumor cells of each group by RT-PCR
1: Saline solution; 2: Negative shRNAj; 3: Plasmid vector; 4. Bel-2
shRNA;5.:100 bp DNA ladder marker

3 W it

AR S F EE X Bel-2 3 R A R Y B %
IR v e 2 2 K B 1Y U6 I 3 1 F i i R Gk
INE IR G ) shRNA L FRIKAY Bel-2 shRNA kL
AR H A AR S TR SOR . R 2T 2 2
3 o 1 S R A0 A & A R T P A B N Y, T
Bel-2 it B 33k 1 240 A b 25 ) 47 B i A 40 M P 35 5
20 453 405 o AF 3 R A8 45 AN R AT 00 5 e R T A
VS0 96 200 e 7 A B O T A2 3G T R A e
(9 A A7 B ) 85 SR A AL YT 3 1] 3R 3K Bel-2 14 Ji g 44 it
75 RE LA P i) 3 BE JE BT A K. Bel-2 i A AE
F1 I3 200 6 ) 9 7 vt ke T AR L Bel-2 2R A
&5 AT B S AU e 200 % BRTARE M MTX B oA
Tk e 55 2 P AL YT 25 0 1) BURRPE . ©IESE MTX A i
i3 4 B 0 T VR T . PET S AR 2R 2K, e T
11/ E=RUNG IR TN 2 = S G o T B NP
Az ATt g IR PR AR A . [E I, PET B B0 1Y
ZEohfE 7, e S B DNA IR B IA MM &1 T
KRR T H PET 38 0] LA i 5 44 , 78 7 105 30

PR P R85 v BT -4k L E HL AT 3 L X DNA 4 4Rt TR
ARV L A AT kL ok 2 it Rk, AR
S8k PELAE N A S8k,

AW 58 6} R B R AT b B S R B L Bel-2
SshRNA 4 K B H MTX 41, s i A4 Kb 9 & Bk
FHZH . AbFEJS R B FR 8 % B Bel-2 shRNA 5
MTX 41 /Y98 i 2 e R (P<<0. 05) , i 7% Bel-2 shR-
NA K MTX ¥ 0] #4330 i 4 5Lk 9 i A 4
Bel-2 shRNA 5 MTX 5 H AT fb 25 410 46 it 983 7 A=
o X R 2l 2005 B W 28 AT UL Bel-2 shRNA 5
MTX B4 4b B0 413 He py B8 1240 i S K R A8 ok
IRBEE , 5 M 200 it 3 e W 468, ot A R 7K Ak P 4 98 1k
DAY A8 2 U] 52 R 0 R AR A A i B A RO S
RT-PCR % Bel-2 mRNA ik & 78 ] Bel-2 shR-
NA A H A F k. X B8 Bel-2 shRNA 2255 5
AR PR LR 2 2 AT R S A e 4 i T Bel-
2 B RIE, WL LS AT E . Bel-2 shRNA
RERF S N M Bel-2 mRNA 9 3%k, B Bel-2 shRNA
B 00 1) 9K 2L 98 At v ) 9 SE R Bel-2 f9 #3K L Bel-
2 W 23K T VA AE B R 3G i MITX S ibk B4 98 A 410 ol 4
B MTX 9730, Wacheck %5 BIF 5% 76 1A 4
FH Bel-2 J@ LEERH R G3139 K F i Bel-2 19 £ik,
WE2 B 98 X ALY 25 W OB, S5 R R . G3139
55 B A N #E N B SCID BB AL v, I 1Y
P IR A4 B b R [ P e A TR

25 FRTIR ARSI 25 AR WY L 7R AR BN Ik 2 R A
IR Bel-2 shRNA 3838 17 MTX #fil i 4iE 2% bk 1 7
AEKEA L XK 8 RNA 300916 7R 15 A 2 4t F
— P SRR
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ingxiao = Mirabilitum Mirabilite

injingzi BERF Fructus Viticis Simplicifoliae Simpleleaf Shrub Chastetree Fruit
inshanhong - AITEAN [Folitnn Rhododendri Dahurici Dahurian Rhododendron Leaf
iodongqing E8 Radix Ilicis Pubescentis Pubescent Holly Root

logaocai FEE Herba Droserae Lunatae Lunate Peltate Sundew Herb
logen E-} Herba Ranunculi Jponici Japanese Buttercup Herb
ohuayangdihuangye|EE¥h&MH  |Folium Digitalis Lanatae Digitalis Lanata Leaf

ioju Eib Herba Piperis Puberuli Pubescent Pepper Herb

igianzi oyx Semen Strychni Nux Vomica

ishihua ORE Herba Sedi Bulbiferi Bulbiferous Stonecrop

itijin =i Herba Dichondrae Repentis Creeping Dichondra Herb
iweilian DREE Radix et Rhizoma Thaliciri Meadowrue Root and Rhizome
lyingdan o@me Folium Lantanae Camarae Common Lantana Leaf
tiguihua W Flos Rosae Rugosae Rose

sirenjiaogen EIN T Rhizoma Cannae Indicae India Canna Rhizome
'ngchong it Tabanus Gadfly

anbixie BERE Rhizoma Dioscoreae Septemlobae Sevenlobed Yam Rhizome / Foochow Yam Rhizome|
anhuagen 1RER Radix Gossypii Levant Cotton Root
anmaguanzhong #5984 Rhizoma Drvopteridis Male Fern Rhizome

menghua BEE Flos Buddlejae Pale Butterflybush Flower
1gdangshen HRs Radix Changii Medicinal Changium Root
.onghua EWE Herba Brandisiae Hancei Hance Brandisia Herb

‘uoseng B Lithargyvrum Lithargite

hanlian E282F Herba Ecliptae Yerbadetajo Herb

lihua EFIL Flos Jasmini Sambac Arabian Jasmine Flower

yao b %] Myrrha Myrrh

wyu i3 Rhizoma Amorphophalli Rivier Giantarum Rhizome




