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Experiment of preparation of chitosan-ITF nanoparticles and transfection in vitro

Sun Yong ™ ,Wang Liangxi,Sun Shuguang,Mao Xuefei,Deng Xiangdong,Pan Xiaofeng,Zhang Fang,Chen Baojun,
Le Juan

(Department of Burn Surgery,Huaihai Hospital Affiliated to Xuzhou Medical College ,the NO.97 Hospital of
PLA ,Xuzhou 221004, China)

[Abstract] Objective:To construct a hITF gene delivery system,and assess its gene transfection efficiency. Methods:ITF
eukaryotic expression vector was constructed. Chitosan nanoparticles were prepared by a complex coacervation method,and its size
and morphology were assessed using transmission electron microscope (TEM). Gene transfer capability of nanoparticles was assessed
in HEK293 cells. The transcription and expression of hITF were determined by RT-PCR and Western blot. Results:hITF eukaryotic
expression vector was successfully constructed. The chitosan nanoparticles were prepared by complex coacervation method with
different N/P ratio. Nanoparticle size less than 1 000 nm and narrow distribution of nanoparticle diameter were observed by TEM.
The transfection efficiency assessed by fluorescence microscopy and flow cytometry was about 80% ,similar to the transfection
efficiency of Lipofectamine. RT-PCR and Western blot assay demonstrated that hITF was transfected and expressed successfully.
Conclusion: An optimal hITF gene delivery system was successfully constructed. This research laid foundations for further application
of hITF gene therapy.
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FITH LB E 76 B AR A R AR B b 3
FEHA A — A2 N RS 25T A,
HIPE 5 2= il g b AR I 7= o BRI T & 1 R
FH . JEDNRYT T ARk B BLR Be8 B9I6 97 F B, 2
W IE RN SR 1R T E R P SRR R i — e s
AR 20 i DA 2H 1 35 R A Bl o w3 4 #5997 AR
F, R 26T B A P B2 R 2 i
o IEPIAYT R A ITF JE S ARy, ] LA
ITF FER N R 3Tk, A B L E BB E R Y [
TR SRR = AR . ASDFTE B e 8 1TF B A% SR
TR, PR PSR E Ry S % 80 3 o 2
WAk, JEFI ] HEK293 400G 36240 K ki)
vl )y B¢ J5 A RT-PCR F1 Western blot #6:0 H
P DR 8 S R RB G L, 5 e A hITF SEH
TRIT N FHFT T 3Lt

1 #RF7EE

1.1 ##

JFA: pEGFP-N1  E.coli DH5a FHASSE B 281417
T4DNA EHZHF . BRI VIEE Xho T F EcoR T |
KOD-Plus fiff ,TRIzol RT i&#] & (TaKaRa 23+, H
) s /NRBTN ITF $TAR  Edt/NER HRP ARic i) — 4t
(Abcom 23], FEE ) ; AR At 1 sl = = b4l
12 Fik
1.2.1 hITF AAZ& L BARG ML

hITF 8155 K+ BRJIK eDNA 2% X 1 K/ Ky
222 bp, 4l 73 NNEIEER , ARIETE GenBank K E 1S
FJfY hITF mRNA 41 (NM003226) , fdi ] Primer 5.0
BRI A 514 514 1.5 -GAGACTCGAGAT-
GCTGGGGCTGGTCCTGG-3", 5|#) 2.5 -TTTAGAA-
TTCGGAAGGTGCATTCTGCTTC-3' . F A R 5|
Y isI A Xho 1 (EcoR 1 BV f5 (FRIZ), M
T EEHEERR , 519 2 TShngeAE G(hkL) . PCR 74
2t Xho 1 EcoR 1 XY 55 [FIRE X EGDI) pEGFP-
N1 #Hi% .

1.2.2  wRAE-JALL KAL) H] &L

PRI AL 55 B0 55 me, iR T 1% BERR VA
80 ml H', JH 1 mol/L NaOH 75 pH & 5.5, I EE
FKANFEE] 100 ml B~ 0.055%5¢ B BEGEFH
TARERHR IR RS B 100wl AS[R) i B2 (5 B
TAEH RN 100 wl [55E He BE 1Y 50k 3 ) (pEGFP-
N1-hITF) W, 43 95 55°C/K 1 20 min, RJE W
HIRA A RIER IR A LIRS 30 s, Eilki
30 min, RIFSHE RST BEKRRLA

123 thkkeis SR

B b REB ] 25 e RGO BRI, T
T A BB, ##E 5 min 5 HIERE T2
ARV, TES T B T IARORRIEA
124 FFEBEo KL HEK293 406

HEK293 40 i % JH 7 10%FCS () DMEM % 33
W, E B EK 100 U/ml,37°C 5%CO0, $55%,
YHIFE R 1 IR, B 2~3 d BEATAEAR, AR HL )y
1:3, PEBUE AP B A TS 90 oy . SR UYAT 1 d,
24 FLBREFLFAINA 1 x 10° N 4AfLFT 500 wl Tk
KRR, R AR 3 70% /& 5 | il 4 N/P H
Jg 3 AR, 145 0.5 h 5 7 BRI T 6y ALk
M8 2.5 pg BRI EINAGOKEL, DL DMEM #p 2 %
500 ul;37°C 5%CO, 7t (16 h), Wik
B IRBESR 48~72 b, LUIFITANEE I RYERIE, [RlAS
PAIRITEA 2000 FRRTRL 3 HIE A BHIE RIS X IR
1.2.5 DAPI &

e 2 d Ji, BB FRIE  PBS 1k 1 WK H 4%
£ B AR 25 IR B2 30 ming JH PBS 7528 RISV 3
W, EYK 10 ming FH A 0.3%Triton X-100 /Y PBS 7£
IR 2L 20 min; ] PBS 763 IRV PE 3 ¥k, B4R 10
min; A DAPI 34 (53 = JAE A 10 min; A PBS 7
ZIRTEYE 3 W, K 10 min; G , SR gL He
B RTA G
126 #ABHMBEIE

B WA T WES GFP, &G K 450~500
nm, K DE K 500~540 nm (4% (0,5856) ; 3L 360
nm &I 460 nm &SR AN (H )
1.2.7 AR 0w 5% e s &

0.25%JERHHHE LA , THEOF R A A 2 1 x
10°4~; 2 F 1 000 r/min B5.0> 5 min, PBS ¥k 1
WA 500 wl PBS SR, 7. B E LRI FL1
W18 (530730 nm) & GFP 2856, TN 4k 10 4
AL, S YR
1.2.8 RT-PCR #:n|

H LA hITF 519 [E T, WE8 45 240 bp,
hITF ¥ 38 24 . 94°C T ZZ P 5 min 5 JE A TG E
94°CAEM: 30 s,61°CIE Kk 30 s,72°CHEfH 30 s, 3L 30
MG PEIRSE UG 72°C 4EZEFEH 10 min, NS
B-actin 5| ¥ , L % ;5 -TCGACAACGGCTCCG-
GCATG-3', Fi#:5' -GCCAGGTCCAGACGCAGGAT-
3 W44 514 bp, B-actin I 14 55 . 94°C TS 1
5 min J5 #E ADEH ;94°C7E M 30 s,52°CIE k30 s,
T2°CHEAf 30 s, 4 30 MEI; JEIA 58 G 72°CAk 4L
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FEH 10 min,
1.2.9 Western blot #&M|

MIRE SR (TRMIEREFRE) 72 h 5, BUSE TRl
900 wl FELEH, TA 179 1KF) 1009%TCA | A
8] 10 WIRAT, B T ki K T 0.5 h, 15 000 g Z5.0
10~20 min, /NCEE LW, A 200 wl K& BN
il , e 258 S AN BEFR 439 TCA, 15 000 g 0> 10~
20 min, #3811 , HE NEREYE 1K, 58508,
37°CHEFR 10~20 min, FPE IR TC I W IRARSR B, A
100 wl 1x FAREZE M, 100°CHTHY 10 min IEMHTTTE |
A ER ] VKSR BN EER A AL 22 i
HIZI 20 min, [AIRHZI 6 TKIEAR, PVDF i, 223
“IHVRTEER WA B IER . =2 UE4R-EE-PVDF
JIE- =248 THTR 1.5 mA/em®, RS 1.5 h, SRIE
PVDF PR T 5 SR WIH A9 1 x TBS S 0pi
o IR B 1 b, AR T/ B hITEF 55
PR (—Ht,1:1 000) ,4°CER, LA IXTBST PEHE 4 1K
(10 min/¥K), MMAFBAH L ALY R bR ICFPT/D B
lgG(=#T,1:5 000),37°CI¥E 1 h, LL IXTBST JfE 4
WLIMA A BIRA , fh2e 2t i,

2 & B

2.1 hITF AA Ak Bk

PEHUA BRI R AN RNA, L)L hITF (9155
R+ B cDNA AR B354, PCR 34 1 5
TS FE—30 240 bp R Be (B P51+ BRI 7 i+
PP HEIE) (1), ¥ PCR ¥ 3 7= 5 Rk ik
pEGFP-N1 W], iEHH I 544k E.coli DH5ou %
A BENVLPEE 1 A EVEHRUTRL , 28 Xho | \EcoR 1
XUV , U1 232 bp K/ A Be (L RT-PCR 7~
YL 1 8 A PRGBS ), ESE N BHVE Ok (8] 2)
FHPE se % 3 Invitrogen A4: 1HE ARAT FRZS BTN
SERUESCRT Y A hITE 791 58 250 (AL & 15
K SRR ), 5 GenBank FICHE ZE TSR Y L A
958 4s—E (NM003226 ) , - i A 2 32k %k
PR AH R 15,
22 ARG EG AL

YRR SR  FEIR B o 4],
BEAREFTE 500~1 000 nm, F-3J 2] 700 nm, 55
(&l 3),
23 HARBMAANK

W 4 fr7s  HEK293 20 it 25 50 T 40 K ks s
Y] WapanOtR AR, HELRY) 80% (1
— BT, RIK GFP B4 5 40 A% n e ) | S e

2 000 bp

1 000 bp
750 bp
500 bp
250 bp
100 bp

240 bp

1:DL.2000 Marker;2;RT-PCR 74,
Bl 1 RT-PCR =ikl
Figure 1  Electropherogram of RT-PCR product

1 2

4700 bp

2 000 bp

1 000 bp
750 bp

500 bp

250 bp 232 bp

100 bp

1:DL2000 Marker;2: EcoR 1 Xho | BEVI%EAE .
K2 EBORISEE
Figure 2 Identification of recombinant plasmid with enzyme

digestion

3 SERBFANARLZ S H B U (x40 000)
Figure 3 TEM image of chitosan/DNA nanoparticles(x40 000)
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A Y% G BOR AL, TR R R & B GFP K3k (B8 #RBTRIA AR BIARZ | SERMEGNAALLH % el il

IEENTY N (023 = 0.04)% . (81.44 + 544)% . (83.61 +

24 XS Tk F 5.31) %, B T2 FNe RMELN K 21 22 [) e e il %
YHMIFE YL 3 d J5 AT i =X A A SR T WA 225 (B m TR 4 (1 5)

..

A B AR FIAEE U HEK293 410 ; C D 44 HEK293 4 (SRR TOGH M, i R .
B4 JREA ARk e HEK293 4 (x100)
Figure 4 Transfection of HEK293 cells with lipofectamine and nanoparticles (x100)
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Figure 5 Determination of transfection efficiency by flow cytometry
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2.5 RT-PCR

RT-PCR {7~ , 99Kk YLt HEK293 2 ffd %
i B R4S, AR ORE % e 20 B &% 25 A L 3 oK
P AT, ULRHGRRIE YL ) HEK293 A% sih
hITF 2 (E 6),

1 2 3 M 1 2 3

B-actin
hITF
514 bp

1 HEK293 411012 5L ;3 . 55 BB Kk ; M, DI2000 Marker,
K6 RT-PCR =ik &l
Figure 6 Electropherogram of RT-PCR product

2.6 Western blot

Western blot Z5 3R i/~ , Ak piE 5 Hig hal
1 ARl T AR Y2 A L ety B ER3A
FAYIRE S BT hITF e RERAZE & A Bttt (K
7)o

1 2
34 000 —

14Kk Y HEK293 4 ;2. HEK293 4ifif,
Kl 7 hITF B Western-blot %7
Figure 7 Western blot analysis of hITF

ITF J&—M BATE e I E BN T2 1K,
H A B2 PAE R i8R 25 R i N 3R 2 18 i b
BT SR Z REE S . N TTF ZEIHHY ¢DNA 42
£:4 222 bp (GenBank Accession No. NM003226) ,
eght 73 ANEIERR, Him 14 DR ES K, 5 59
AN A SR, N NIAARAIN & R ITF Fi
PR SRJE A 9 Ik 1 o s t AL, Al T il ]
I} ITF {55 BT AL G TR, AR BIESE 453
IIUMARIRI ITF, M T & 1TF {55 K B sk
IFIREUR , FIBHIAREH] A S OO E Py
S pEGFP-N1 FUERIB AR, i aUA T RiA S
A GFP WREL& M, GFP A sk 5O UA R T
W H A E R E IR G 8 H GFP
FEAFZ I H A F B TIRE

ITF BA SRR 8 R ORI R AT,
BT AR T BRI T BRI SEPNGRT Ri
RJEHR I — IR B, RASHE B LY 5 | AR
HRANE, LUSENGTFE R H 8, 2 EEEE S

TRRFE AN TFHE W2 0 R SRS T Sl e —Fof
R IR B, R R (1,4)-2-F= -2
A -B-D-H G | PR T B R AR B S
T2 505 SRR AR 2R BT R RO R
=), AN EE IR I = o TR, 78 TRpE XS
Y FALIAR TR I ; 1 H e RIER W A 1E
Tf , e A7 17 FL fT 9 DNA A 32 78 H &8, B 1F
A& DNA i, B8 B R N 2590 40 X DNA 1Y)
REflo- Sk SR B R DNA 5 IR YT
RONGIKRD, 5y FErBaine, HARE NG
B P RN R R IR A S T e R
FER AT AR R PO, R R A E Ny
AT R S R A3 A

AWFFE RS T 150 000, Mt 2 BEEE 81%11
SERWHE N EPUE B EUR, R BEEF 7R
T TR 2 9K, 7E pH {H2h 5.5 1) &4
T, FERME A>T IE BT, BRSO R e Sl A
TREREAERATVE R, Fe R 7 5 b oy T3 A e 4i
LGRS, NIV AT R AR B RORE ) i S LR
WS, GORRIIE SHHAEEIE , EIRER ity
A1 RESE< 1000 nm, KiAR A0

T YL OR I = ORI S B AR 25 1 32
BRI 505 BN ALY e YROR  ARWFTOKG
HAL YL HEK293 40l RIS DART b AL O G e A
JET{A 2000 1Bk BH T 2 i i B S i =C A A
KEIRERR | 58BN AR B YL SR TG AR REA
— 3, Hasie s TR mohr e g, SRR LA, 72
LI I TR IR IS, A ORI &5k 4:
RT-PCR Fil Western blot £l D\ 5% 55 F1 B0 135 18 7K SF-
WESE, FERMEGRREE Y25 vT LU Z %35 hITF, I
N A3 2 AR SR, A& Ao & A
HEVE AR

LI ¥ S5 M 52 SR B A AR 2 Y SR 1) T 2
KR Z— . AR F 70 SRR EA T DR 5 e i s fi
il FH AR T IS By 73, SR T SCHRHGE , & I
PSSR A T i gy . andif 5T 3RWITE 20% i
THAERITEIL T, AS49 I 37 SRMELN A (1) 5 Y
WORBE LTI & 5 2~3 1%, HIiE A 50%)5 ,
WS PG e 20 M, (S ) T B, S S5 B
BRI ACE TR 5T RAME-DNA & G5 i
TR RS E B B TS A5 T4 MR E
FEPR AR N R KR AR 4B

S AR BEE R & T e RN,
7 ST ER < 1 000 nm, B2 A8 4040 9%
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8 e A i A ARSI (8 7R | 7 SR 9 AR
HEK293 4Hffl 55 Je 28290 80%, FR B4 YL
RELAR —F;RT-PCR Hl Western blot A 154 BH |
hITF B sk TRk . AR s Rk 7 BNk
I hITF FEPA ST N T 2
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