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In situ Polymerization Initiated on RNase A Surface to Construct
Nanocapsules for the Treatment of Lung Cancer

ZHAO Qixuan', MA Jun', LIU Aijiang', LIANG Xiao", LI Quanshun"*
(1. Key Laboratory for Molecular Enzymology and Engineering of Ministry of Education , School of Life Sciences ,
2. Center for Supramolecular Chemical Biology , Jilin University , Changchun 130012, China)

Abstract The in situ polymerization strategy was applied to construct a polymeric shell on the surface of ribonuc-
lease A (RNase A) to obtain n(RNase A) nanocapsules. The characterization showed that n (RNase A) exhibited a
homogeneously spherical structure with hydrodynamic diameter and zeta potential values of (118.9+14.1) nm and
(7.3+1.5) mV, respectively. Using fluorescence microscopic and flow cytometric analysis, n (RNase A) nanocap-
sules were identified to be efficiently internalized by A549 non-small cell lung cancer cells. After the internalization,
n(RNase A) could further cleave RNA molecules in the cytosol, thereby inducing the cell apoptosis and inhibiting
the cell proliferation. In conclusion, the present research successfully prepared a nanoformulation to facilitate the
intracellular delivery of RNase A using surface-initiated in situ polymerization, and thus provided a useful idea for
the construction and evaluation of other medicinal enzymes-based nanocapsules.
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AT R AR T UTE AR 8 50 b0 5 S PR R pE SR AU R A5, 2022 AR 0 [ BT
ez 9115 106. 06 3 91, ok 4 Pl S A B 8 19 4014 21. 989%™ AR AR IS R L 8~ RHAIL , il = 22
349 /IS R TR N 200 s P o S 804 N L e i L PR B S AR, 24y o BT Tt 1)
1 85%~90%">. THFN TUIHIAR/ )N et 3 >R FH AR DIBRHF HEA TR BT, 49 K e 2 T AN TV
W, FEAREEA S 29BN YT O SR, LT I BAE ST AR S LA IR B EERIVE AT
() B AT 24 W i R A R T BEAIR S 2 2 2 R4 . R L, R R R B 17 T BORAR A%
ey 1k R PR A R

LA, BRIV ZRBm G T 2 W 4552 0, C U A W B2 25 U F e B R O3
T HA MR | R AW et RAFSE UL, C ORI R M ERIGIT 20 . B, £
FhE s> WAEBZR 259 rh LRI T 1, o Y R A i pebid o, AT 5%, AnA% M A% B2 A (Ribonuclease A,
RNase A) . FUk7 i B(Granzyme B) IR JR 2 R (Kynurenase ) 5512 Y40 g i o3+ 2E A0, 3
b R BE DR S P S) RI RE PRI 5 i e A B R R, R R A T K, RNase A 27
WFFE R 2 PUE G 7, B 124 D ZIRRRZ N, RERR MK i RNA S B s i (C) BRI IE (U )
BRAEM 3" iR IR EE, 7 RNA PRI | B SfoRn 8 11 ot e 46 AR I A b R HE o B AR L 4R
RNase A H B 431 K MCEAVERAE , (8 HE DL ZE 1k 0 M, [ s Py i 5 8 V5 Tl A o £ O Rkt
RN AT P A R A FEDUM R TEVE > A, S28 RNase A FOFRE FHAR M sy 8L a6, b T4t
RNase AAE e e w50 & 45 AR 7 I B G T L

T F AR H AR B A BT IR UL RE 2 A5G T 9OREARFIEE 3 FA# et ot
FERH, BT AR TGRS I A R A R, BB A R AEFF I AL TS 1 . SIS 701 S 1)
IR K RUNAT N RS 2 e A ) R A U 1 TR B R R SR AR, TR TR
i1 | R S5 SR AT St 7 F AR R m) Jr 2, & O IR 251 18 RGBT e . R R G
SedRE s ARG KR J7 AR TR R AR R OV, & B AT RIS AT | AR AR VRS SR 0
B, [N RS 25 P TS PR S e > Lu SR AR G HOR , LA A RS8R £ e AR 5 (L4
A 2- FH 56 PR s 1k 4R 2 i iR AL (2-Meethacryloyloxyethyl phosphorylcholine, MPC) Sk 8k, L& K43+
RASHRA, 5 T AL e R BRI T AR, AR B E IR iz 1A RN 2 B IR iz 2
HOFE T A RS U BB, E AP ARPH 2 R G0, KA HHUMIE DAL .

A SO PR N-TR s Tk S LB FAME IV % (V-Acryloxysuccinimide, NAS) -5 RNase A 2 [ #ifi 22 iR 5% JL A1
B Z AR RN CIRIEACSN , 78 RNase A RIVEMGE NG TERE B REIT , SRS FA MPC | N-(3-Z 5k
TN 3% ) L P9 I Tk e 5 R 8 [ V- (3-Aminopropyl) methacrylamide hydrochloride, APM ] FIZZHKH] N, N'-H
FEXUN I ENE (N, N -Methylenebisacrylamide , BIS )il 15 JE A0 A0 B AE F & B2 7E RNase A 43 i [, 7E5
it iR £ (Ammonium persulfate, APS)FIPUH L2 — (N, N,N', N'-Tetramethylethylenediamine, TEMED )
PIVER T 51 RSO R A SN, 7 RNase A RIEAE—ZRE WA, Hil#5 T HKIEHE n(RNase A). i
b7 5 L SRR (TEMD) FHZN AR BE B A7 3BT AR n (RNase A) AR R A SR ITEAR . TiiR 1% HA%
M Zeta WAL . LLNTE/INAH 098 A0 M0 22 AS49 SR, 3 i 5 5t 2 Sl A i U A R R 9E T n(RNase
A) G B B 2 RSB 0 , G AL W I (MTT) S22 | Live/dead 211 54 (4 H7 AR | TUNEL 3% (A £ AR Al
Annexin V-FITC/PT X Je 4l i 8 7 52 5 %t n (RNase A) 44 K Je 2 1) Job 88 200 i 184 7 400 okl 4 FHEA T T R 46
AT

1 SEIGEH

1.1 K 5{EE

RNase A (2500 U/mg) , A= TAEY) TR (i) e din A BRZA vl 5 2R IS F1 R (BSA, AiJ2>98%) , %
BURIR A HARAT BRA 5 N-TRTEE A B FAE B (NAS, 4l 97%) , 3% [ Sigma-Aldrich 23 7] 5 2-H
FEPVIA T A L FEBERR AT (MPC, 4L 96% ) , 32 [F Sigma-Aldrich A ] 5 N-(3-ZFENEE ) H LN sk ik
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fRER (APM, 41 98%) , 3 [H Sigma-Aldrich 22wl 5 N, N'-H 3L XA M LR (BIS, 4l 99%), b4
IR A R F 5 LB EREL (APS, 4lifE>98%), FIGBTHRL T bR B0y PR |l 5 U 3 2, —
(TEMED, #fiE>98%) , 2 [¥ Sigma-Aldrich 23 F] ; ZRHEIAEHHEE AT CL-4B 1 49% 20 2L i [ ¥k, b
TR FERHE A B A 5 RNase A WA IR G, A TAEY) TR () I AT BR A A 5 4f s 57 3
(DMEM), [ Gibeo 28] 5 B4 I (FBS) , 5[ Gibeo 23T 5 100X 8 R -BER R, A T AW T
(0 ) e A7 BR S 7] 5 e i (MTT) AL U R 28 G 2 (FITC) , Jbit & 8 5 iR A R A IR
Live/dead 414 (o375 &, 11 DUEAE R B B 5 A0 TR i &, A TAEY TR ()
I A BR A 3 DAPLY A3, 35 E Amersco 22w 3 — 251k TUNEL 4 g8 746 70 & (SR 5% ) . b
A RAEYHE ARG B F 2 5 PCR & F Pk 5% 55350 L TB Green Yebb e it il M &, AA
TaKaRa N ] .

HITACHI-H800 %4335 &} i, 7 B il 8% (TEM) , H 7 Hitachi 23 ] 5 ZS90 T4l Koy B oL 5748, B[ T /R
AL ES AT FRA ] 5 PAGE BUBEIE L UKAY , 25 [E Bio-Rad 23 7] ; 4 A ShEEIR A% 255, b 5B B AT Ik
WA R ; MCO-15AC R A bR ES F: 48, HAS Sanyo 28 7l 5 IX71 B B WA, H A EARE
bk 221t 5 CytoFLEX R ACANAR , 25 DL vw & PR /RREAT BR /A ] 5 Synergy Lx BURGHR{Y, & BioTek
IUESAEFR S F] 5 ABL 7500 B¢ 5E B PCRAY, S Applied Biosystems 23 A .

1.2 LIeiE

1.2.1 n(RNase A) 4k g # th#1 % #4 10 mg RNase A F10. 25 mg NAS % T 5 mL iR 3h 22 nhis ik
(PBS, 50 mmol/L, pH=7. 4)H, #£4 "C NV 2 h, i RNase A FRIEMEM AT SN A FEIE AT . [0 58
R, LAPBS MBEHT, T4 CTFiENT 24 h. $2 1ok, #4240 mg MPC. 16 mg APM Fl 14 mg BIS A I
R, FFINA 10 mg APS #124 L TEMED 5| &AL R G . T4 CF 2 h)g, VAPBS AT
W, B3 A (IR IR B AE CL-4B UEAT4lifk , YEMAS %] n (RNase A) 9K IR HE, il 451 2 I
Scheme 1.

In situ
polymerization

@ n(RNase A)

~0 APM; 5 BIS; oo~ MPC; /= NAS

RNase A

O NH:
HOJk/kfO H H 0] OIH Oﬁ
NH NNVNW \’HI\O/\/O\P/O\/\NHZ (0] O/N o
©\/‘\(0\CH3 o 0 I I~
(0}
APM BIS MPC NAS

Scheme 1 Schematic diagram of the preparation of n(RNase A) nanocapsules through in situ polymerization

K FH AR TR 89 7 5 ) 4% n (BSA) 1 n (FITC-RNase A). FITC-RNase A )& WA U : 4 10 mg

RNase A %5 mL PBSI U, /il A FITC(RNase A/FITC BE/R LKy 1:4), T4 ‘CREGIUNY 24 h. % 52
J&7 . LAPBS Wi, BT LB AR NI FITC, fa B Re i v T4, T-20 “CROGIRLE .
1.22 n(RNase A) 41 KR &t £AE  # 1 mg/mL n(RNase A) 4K HEHE 5351 B DU 38 A7 92 He (bR AT E
PERE R LA 38 S AR AV SO 2 N K B B R A4 T ) 2% AR TN Zeta LAV . H% n(RNase A) 9K 5%
TR I B, SRIGE 500 kV (I HLUE T, il ad TEM M HIE A K RSE . 38l -+ e L mi R A -
DR TN e e B8 1 WL Uk (SDS-PAGE ) % RNase A fln(RNase A) Y2 FHRIEFTRAF , BARTFRUNT « BAELS
5 5x FREGMRIR A, #E 100 C I 10 min, AL EFE 10 pLAES:, 76120 VHL T HLPK 80 min, 28
F O i R I ERLE)S , 42 A ShEER R RGOSR
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1.2.3 n(RNase A) %k fix F B s TR AE  1Mad RNase A TGRS R 57 &0 00 %€ RNase A W61 . ol
e & A 1x107 mg/mL Y RNase A F1n(RNase A) A9 KT, 5 A . BU1 pL RNase A ¥4 TAEW .
2.5 WL 10X W 2% i . 1 L RNase A 2 n(RNase A) 40K IEHE A1 20. 5wl RNase-free 7K, JIIA ] 96
FLEEFFR AR 741, 4837 °C R E 30 min, {8 FH Synergy Lx BRSO AEZHAE b A998 600 B 61 77 &
M. EAR, B RNase A Flln(RNase A) QKRB A IRAE 37 "C R FFEEMF &, 76T I (] S HORE 38 2000
TE A St R SR AR TS DR A3 BT ol PR R S

124 @R AAE/NI M A0 2R AS49 581 % 10% FBS F110% itk 2 (100 UmL H 8 %
100 UmL #5852 ) ) DMEM K32 568555, B+ 37 °C, 5% CO,MBIaAF FAEK.

1.2.5 n(BSA) 4y K ik % 20 f 3 M 40 K5 AS49 4 LA 1x10° A~/FL A 28 B 32 AP 31 96 fL AR P, B 5%
. R, R LEWEW, A S A SRR EE n (BSA) 9 JE I 7 DMEM 15 5% 3L (0, 20, 40, 60,
80 pg/mL), }5376 5, A EA 10%FBS () DMEM K577 5L, QRS54 55 24 h. i3 MTT S 5646 0 41 i
AR, BARSFEUR « BEFLANA 15 wL MTT W (5 mg/mL) , 5 4 h )5, Fd BiFRIREE, BLINA
200 L DMSO ¥ fif# A= A HYIEASURE , 3680 328 g (SRS D 25 LAE 492 nm Kb FWEOGRE(H (0D, ). FREH 52 B iR
B 6L, ANEAFIE = (LI 2H R FE (R AR A PR T ' A ) X 100%.

1.2.6 n(RNase A) 47K K WA H 0 B AS49 4IAILL 2. Sx10° 40 AL 0925 B HERb 3 6 FLAR v
Rifiad . SRR 0 B2, BALIMA 2 mL 5 AR B A FITC-RNase A B n(FITC-RNase A )]
DMEM 35570, W& 6 h. I PBSISVRAIMS , AR TIH AL, 250U 40 (3000 t/min, 5 min) , i
T 22 A N B ROCR AT R A . BRAh, 9K B AL RN IS L 4% 22 3R VT O T 11 A 4 P
20 min, DAPIZ4BOF A% G4 (5, (1 we/mL, 7 min). PBS S THUEIG , 966 Wi MEZR 4 K i 28 N 41
BEHAAIR, BRI Ty 488 nm, R HFIE KM 520 nm.

1.2.7 n(RNase A) 24 K Jik % 20 fio 36 78 40 %1 56 7 3F O AHMERD RIS R 5 12,50 — 30, ®ALMA
200 wL % A A A HBE n (RNase A) 19 TG IL 55 DMEM 85 353 (2, 4, 6, 8 pg/ml), 6 h 5 H i A & H
10%FBS 1] DMEM 35355 | 4kZE3555 24 h, it MTT BaA6 0 40 B A 25

1.2.8  Live/dead 21 il % & 52 3 i ] Live/dead 4 Y 215055 & [ #5854 R LA L H R (Calcein-AM)
FILAL 5 5% (Propidium iodide, PI)ALH% 1%F n(RNase A) 24K 5 4% 40 31 #Y AS49 2 Ji 355 1 A7 463000 .

AR RN BRI AOK e REAL B 5 127 8. Z 5, HIPBS ICE I VR AL, A 100 pL
Calcein-AM 4L A1 100 L PIYLR , 2T BEEYL {6 30 min, 398 BB TEE, f#FH 488 nm I
KWL, Calcein-AM I PLE K & SH 4351 515 #1617 nm.

1.2.9 4B =0 8 Annexin V-FITC/PT X 2% 4 8 145 W0 1) 460 X6 20 K fise 248 Ak B 1 240 i 97
TABLEA T/ 0T . AR | REFRRAOR A BEAL B 5 1. 2. 70— 3. PR s , FERE I Ll s
AL, FH400 WL&5S AN, IIA S pL Annexin V-FITC Y (@ 15 pL PLYL (A, T4 °C FEOEYL
6,20 min, 380 AU T 1B B AT

1.2.10 TUNEL % 247 {8 FH—253% TUNEL 8 T A 55 860 40 M S S8 08 T A A . 4 i
Bl BEFRAIACK I BEAL PR A E S 12779 — 5. LS A0 1 4% 22 38 B B[] 72 20 min, DAPT Y4
FRIE 7 min, GfE gL EE B RAN I S min. ARG G A LB, BLE TUNEL KN , TdT BEF2E SRR
IR AARFREE A 1:9. BELAINA S0 WL TUNEL KGN, 37 'CHROEHLE 1 h, 200 RIMEWETHA R
105, (488 nm KKK, KA SR 520 nm.

1.2.11  GAPDH # [H mRNA A F 2 A di 0L Fh | S5 R MG OK IR Fe b PR 5 1. 2.7 9% — 8. fiff
FH TRNzol universal 2t 7 $i HC 24 K i 2 4b B3 5 41 i /%9 5L RNA, {2 & PCR & Pt i i 83871
W RNA JUHE 5388 cDNA, {#FH TB Green b s 5300 & FC il KA 2, 7E 9806 & PCRAX kAT
35MMEI(95 °C, 553 60 °C, 34 s). GAPDHEIY)JFHI AT : GAPDH Forward: 5'-CAAGGTCATCCAT-
GACAACTTTG-3" ; GAPDH Reverse: 5'-GTCCACCACCCTGTTGCTGTAG-3".

12,12 Gt ot A SR DOESEAPREZE R KR . i1t GraphPad Prism 8 X452 $ic4f = [A] 1)

Chem. J. Chinese Universities, 2025, 46(1), 20240262 20240262(4/9)
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Guit=A R U TR 2 225307 (one-way ANOVA), #¥%P < 0. 001.
2 ZREE

2.1 n(RNase A)ZKE: 528§l & A1 SRAE

H 4 Scheme 1 71 & AP B, il 3 R 1015 | & JRAL R A S, PR iE 5> T RNase A 3256 7E
BN, 14 n(RNase A)GKIEEE . 1550, g sh B CHUR B ARK N n(RNase A) 44 K 528 i) I 14
22 HAR M Zeta AL, S5 TN 1(A) A1 (B) BT 75 . n(RNase A) B 3K 71 2% ELAR T Zeta HL V43 51 A
(118.9+14. 1) nm F1(7. 3+1.5) mV, 1fi KIK RNase A I 124 HARHN Zeta HEALS3 )4 (10. 9+1.2) nm
AI(=5.0+1.5) mV. Jlk S22 EARRIIEIN L Zeta B G55 IE AT IR TR AWM TRIGIA, IEB T
n(RNase A) Q9K ZE RN 614 . [FIET, n(RNase A) 44K FE A & A AR GRAK 1% BRI H#R
T A IEHLAT , A A T LSS A0 MR %) R SR B e, S T PN A s R L g i k728,

30
(A) = RNase A 9 ®)
25 i n(RNase A)
> or
$ 20 E
% 2T
z b 50
2 2
k= 10 = 3k
Q
5 N 6 L
0 oL
1 10 100 1000 10000
Size/nm RNase A n(RNase A)
D) RNase A n(RNase A) 120 L®) 140 1 (F) = RNase A
180000 _ = == n(RNase A)
130000 S100F ks < 120
95000 s Z 100
70000 T 80 -z
53000 3 2 80
40000 o 60 2 60
33000 E w) § 40
25000 ~
ol 20
0
17000 0 4 8 12
RNase A n(RNase A) Time/h

Fig.1 Hydrodynamic size(A) and zeta potential(B) of RNase A and n(RNase A) nanocapsules, TEM image of
n(RNase A)(C), SDS-PAGE analysis of RNase A and n(RNase A)(D), relative activity of n(RNase A) in
comparison to native RNase A(E), residual activities of RNase A and n(RNase A) at predetermined
time points after the incubation with PBS(50 mmol/L, pH=7. 4) at 37°C within 12 h(F)

Data were presented as mean+SD of triplicate experiments.

38 12 TEM % n(RNase A ) 9K 4 (1) R DB A AR AR AT T 0%, 45 R 1(C) P . n(RNaseA)
DK S P ) O ERIE 454, BLARTE 100 nm 7245, Sl ADCHU M4 5 2 —2y . did
SDS-PAGE SZ55 %} n(RNase A) 9K IEHESEA TRAE, 25 B/, KX RNase A @R B B s — 2547, H
Sy FRZ0 15000, SESFRAAME 1(D) . #HZ T, n(RNase A) 44K B2 4 WL5% 51 BH &5 (44
AT, TRIREUEIA T B4 T2 100 A S A T B n(RNase A) 20K 28 () B IIAR 2 .

R T RS AERE T 5| &R A VX RNase A fEALIEPERY R, 3810 RNase A 5 P& A it
) & XF KSR RNase A Fll n(RNase A) 4K 8 HE A 1G PETEA T 5 , 25 SR 1(E) iz . K8k RNase A Fll
n(RNase A) 9K HERE AL IEME LT —20, IR A AL IEA T A X RNase A [0 7K fif 1 1 5 A

TR, D& R A RS AN A N T . 255 8K RNase A Fln(RNase A) 4K

P PFE I TN, S5 BN, 7£37 "C FIFE 12 h 1IN, RNase A BTG PERFSE T, 212 h 5 HAH

Chem. J. Chinese Universities, 2025, 46(1), 20240262 20240262(5/9)
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X 4 89. 6% 1M n(RNase A) 40 K I HE ()AL IE LT %A MR, W8 12 h )5, HAETE N
96.9%[ E 1(F) ]. LA EZ55RFR, REWIMTHIG] AR RNase A (AL IE T AT &5, [F]A ik
5 RNase A 72 [0 Z M 45532 T T RNase A 4 FHIEE M, vl %0 % RNase A 4 TA2fiE T
HIZE RS0 14k
2.2 n(RNase AKX TR KN EEE

T R A L S U RNase A BRI & P HPT IR i PE A BT ER 2. Dk, DL AS49 4il it 22 R A5ty | it
AR AR DS i XT FITC-RNase A Fln(FITC-RNase A) 944 e 3 () N A5 RCRBEA PR, 45 5 4n
FE2(A)~(C) . 5XFHR4IAHEE, FITC-RNase A AbERANAE)S , HAOEHRIIE TLF-3A ks, 21 Kok
RNase A NFEZFE L AR e, JCIAE 4B N[ 2(A) . MIELZ R, Ffi#E n(FITC-RNase A) ¥ AT
5, LN ERCRE T =, HAH M N DGR B A5 n(FITC-RNase A) ¢ 5 52 21 1 BH I8 A 740) o A4 it
PE[E 2(B) ]. 7En(FITC-RNase A) (I 6 we/mL I, HAN MR ECR R, 53872, 8% K 2(C) ). |
REERITARF n(RNase A) K8 BA Gk okt , I H R A I BT, B4R FH 5750 G0 A i
YA BAER , fEF n(RNase A) GOKZE M A AR IL . S5 CaiAR 25 R i —30, 208 B s
SRFEFEIER], FITC-RNase A 41 JL-T-WLEEAS 2 JifL P9 1 2 6. 56615 %, 1T n(FITC-RNase A )4b P J5 19 41 iy
HHREAS RN 2 B B i 2R OB 2(D) . PLEZEIREERE, n(RNase A) 0K HEBEAS S BLHT IR 1 431
RNase A FERUNTT, NIGEERNase A TiIPREAVE FIROR I K H4 25 T FEht

. 5000
(A) Control = B) —
B e
‘B 4000
//\ FITC-RNase A 8
g
2 ng/mL n(FITC-RNase A) g 3000 |- =
2
4 pg/mL n(FITC-RNase A) g 2000 |
=
6 pg/mL n(FITC-RNase A) g 1000 1
=
8 ug/mL n(FITC-RNase A)
PV, ’\ 0
! 1 I ! L a b c d e f
-10° 0 10° 10" 10°
Fluorescence intensity of FITC ) ]
80 (D) Bright fidld

© —_—

60 |-

—

RNase A

40 b

20

FITC-positive cells(%)

n(RNase A)

a b c d e f

Fig.2 Cellular uptake analysis of n(FITC-RNase A) with different concentrations of FITC-RNase A in
A549 cells through flow cytometry(A), quantitative analysis of cellular uptake of n(FITC-RNase A)
nanocapsules based on mean fluorescence intensity and FITC-positive cells(B, C), the cellular up-
take analysis of 6 pg/mL FITC-RNase A and n(FITC-RNase A) using fluorescence microscope(D)

Data were presented as mean+SD of triplicate experiments. a. Control; b. FITC-RNase A; c¢. 2 pg/mL n(FITC-RNase
A); d. 4 pg/mL n(FITC-RNase A) ; e. 6 pg/mL n(FITC-RNase A); f. 8 pg/mL n(FITC-RNase A).

2.3 n(RNase A)ZK Bz ZHN ) AS49 2 At 5E AU RE
AT 5% n(RNase A) 94K i 2% s 40 it 45 B0 B8 75 U 50 40 i )5 HP %) RNA 437, 8 190 6 8 1w
PCR £ A T 20 K e BE A PR A 549 211 it J= 3-Bi R H I i U8 (GAPDH, NS 3L R ) mRNA 43 F 1) &2

Chem. J. Chinese Universities, 2025, 46(1), 20240262 20240262(6/9)
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KA LA I FIEE T (BSA) AL, il nf rax

%7 n(BSA)ARIEHE , LI A B X Bk _ sof =
A n (RNase A) 249K JBSE A% L Y mRNA 43 En T T

FIRE ST . SR 3 TR, 5 A A I LA < 26t

H, n(BSA) 40K JEEHE FINHE B RNase A LR, & ut

A REMARMI P GAPDH mRNA (% 5, iXJe: 2r

A R i 25 RNase A /N RE 98 12 201 Jfd JE 1) K 9% B 20 & S o> S

e T S A SCAE AT RE , T n(BSA) KL o e o
AN, BE A S A EL 4 RNA FEARRE T . Fig.3 Cycle threshold values of TB green fluorescence
M Z F, n(RNase A) 40 K Jic 3% 4b PR 1 analysis in quantitative real-time PCR(RT-qPCR)

RNAFES TR T Z 1 PCRAG A B A GE 1A ] Data were presented as meanSD of triplicate experiments (**P<0.001).
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Fig. 4 Cell viability of A549 cells after the treatment with n(BSA) at different concentrations for 24 h(A),
anti-proliferative effect of n(RNase A) against A549 cells through MTT assay(B) and live/dead
staining assay of A549 cells after the treatment with n(RNase A)(C)

Data were presented as mean value+SD (n = 3).
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Fig. 5 TUNEL cell staining assay of A549 cells treated with n(RNase A) capsules for 24 h(A), flow

cytometric analysis of cell apoptosis after the treatment with n(RNase A) capsules for 24 h
using Annexin-FITC/PI staining(B)
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