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DREAE M ERRIMNBERNTSFHWAEIER
NS5 7 B9 A AT 4 20 A

Tk KEAYY IXE' I#w' RKI¥ F7 RAE EFHEFT BLET
(TR BRI ST A0 48 S 56 sh W) B A S0 =, BHE AU, A K 050017; 3T 648 HIER T A0 = B, HE#E 056002)

HE A TR MBED & (Danio rerio) % i 3 g 7 ¥ 464449 97 & B8 5 & & (lipovitellin, Lv)
HENIE IS 09 AR AT Y iR Y 4 T 18 432, 1% AF R R Sephadex G-200 &, 3 4% 25 4~QAE-Sephadex A50
& T Rk E AR D &0 iR E AR T 4 B b B Ly, FITCARZ49Lv(FITC-Lv) & 4 A
SHepes. F4&a. &G, WHE. O WEJSRE A BEKMM AL D & Irfs 5 mrmg,
F Ao\ Eopti-MEM3E 7x Jh o 32 R AR AF 4 tm e, 38 5k — 0T ) 5, ) 3% o8 B RARBEILIR, R IL
HepesAe2l%& & 7T AR LvEt N g, #EH & £ 14 3569 1 B4F A (caveolae-mediated endocy-
tosis) &9 4741 7, R AR A B AE L 455 B A5 89 ] BAE A (clathrin-mediated endocytosis) &9 47 41 71,
T K & #) =2 B Je 4k AE ) (macropinocytosis) #3741 7. A T iE R Lvit N fmfie ey 4T 1842, ZEFITCAR
BLvE AR e m i tg3e Rk 2, o R e N BRI 6 7). 42 RZILE RSB An B T A9 H| Lvidt
NaaJE, ERRRRAF T 48 s D S Lv IR R AN MG, ARG QI FIAEA T, Lvid
R ANFHABERENDIL, ZARIE AL —F AR LvEEN IO R AR £ W F o) b B 3k
Pz

X U ARBESR A BT f(Danio rerio)k i AR H; M E AN S AN F1EH

Lipovitellin Enters Cultured Human Fibroblasts
through Clathrin-Mediated Endocytosis

WANG Xiaodie", WU Chongguang'*, WANG Wenxia', WANG Yu', SONG Zhixue', JI Ning',
WU Peiyuan!, WANG Xiufang'*, LU Zhanjun'*

(‘Hebei Key Lab of Laboratory Animal, Department of Genetics, Hebei Medical University, Shijiazhuang 050017, China,
’Handan Central Hospital of Hebei Province, Handan 056002, China)

Abstract To demonstrate the molecular pathway by which Lv (lipovitellin) purified from zebrafish (Danio
rerio) embryonic lysate enters cultured human fibroblasts, in this study, purified Lv was obtained from 0 h zebrafish
embryo lysate using Sephadex G-200 column combined with QAE-Sephadex AS0 anion exchange column. FITC-
labeled Lv was pre-incubated with Hepes, calf histone, protamine, lecithin, embryonic trypsin hydrolysate or ze-
brafish embryo lysate. Next, the incubation mixture was added into human fibroblasts cultured using opti-MEM

medium. After a certain period of culture, the inverted microscope was used to observe fluorescence intensity. The
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results showed that Hepes and histone promoted the entry of Lv into cells. The nystatin is the inhibitors of caveolae-

mediated endocytosis; chlorpromazine and sucrose are the inhibitors of clathrin-mediated endocytosis; amiloride

is the inhibitor of macropinocytosis. To confirm the molecular pathway of Lv entry into cells, the above inhibitors

were added to the culture systems of Lv and human fibroblasts, respectively. Chlorpromazine and sucrose were

found to inhibit the entry of Lv into cells. It has been concluded that the purified zebrafish Lv alone could not enter

cells. Under the synergic action of histone, Lv entered cells through clathrin-mediated endocytosis. This study will

lay a foundation for further study of Lv entering cells to play biological functions.

Keywords

P 3 B AR R TR R R, NI R
RERMEE IR, 99 AE#% 8 A (lipovitellin, Lv)/&
— MR E D, &0 E & O K AR R AR )
KPS ER A, A& — P B it N R & H i e BE4H
Mo RS =Y, B LvAE Rk T8N
445 kDa, SDS-PAGE LUK Jm 473251, 7079117 kDa.
102 kDa#123.8 kDa**l. G £ (9 )5 &% AT AR I Lv Al
YpEE b e bR T HA S e kK B IRAVE FRIER
AN SR BAA PR ITE I, BERS ORI DL %52 A Y
B ™, dbah, 2 5 MG S fE H PO, 4K
PUAHTE LA SO 25 (R gL

PEHETT, UM B AR R — PR R R
(low-density lipoprotein, LDL)52 /A&, 7F & HL ORI Bt
Ferb, GNEE R O JRd e A% B B R N R AE
eV R e U, FEAR FDIRAS TR B A st N4
FI& 2 A5 A WEAE H (phagocytosis)s  ABARAE H (pi-
nocytosis) F1 524/ 5 1 I 4 A (receptor-mediated
endocytosis). LDLJ&E T RH[E BEHE 7 & 1, WF 0 Rk R
FA iR i /7 (ELDLAZ2 /4, LDL3Z2 /A 5 LDL4S 7,
I N ARATL, A [T B 3 N A M T 3 i, it T
T N FHNEER IS U, 2N F1
WHEAER X 738 Mg E B S AN E1EH (clath-
rin-mediated endocytosis). [ &5 1N &1EH
(caveolae-mediated endocytosis), LA S AN T 4 4%
H A E N SN AEH (clathrin- and caveolae-
independent endocytosis)!'""*. il 5 B &2 E T
PN AR FH BRI 551 U190, SRCPA TR R E W S P A 2 A
SR A ) O BRI R B AR A
(R R AHIE AT AT AR R S v
PR FRIAE R, (E2 L& 75 ] LLE A4 i A
S RT3 N 20 PR AR DA o A ST S B L )
WE R ZLAR TR 4l T Ly, SR B EE 35 10 N R 4 4
YRR LAY, UERA T Lyt N0 & 42 A2 a8 i X A%

lipovitellin; zebrafish (Danio rerio) embryo; histone; clathrin-mediated endocytosis

HEANMSFHNEFER. NGk Ly, HEAR
UERI A Lv el DUBE N N RET R4, I A3 B4
e LVEEN N FSCET 4R 20 LA S A5 A= =24 Y
P A, — R AN A v 5 1), IR G 40 A
FAE S LV DI RSr « PRITIX 28 [F Tl s 6 A
WA ARJE A g e 5 A i R AT B2

1 HR55%

1.1 #%

1.1.1 34 TURBEL R H FE 5 SIS ARt
HARAT . 4 1658 TS IR R G+
Fo MR 2y TR 77 2250, PO, 3 M fa N 3 R £
W B — N ET . LHE AR — AN RN &
—ANRLE . OGBS, B R -
FEGE, GREELER T AR A £ . 70N 30 min AR
(R BE 2 £ R (R ) FR N BE S £4.0 hiRfiG

112 e NREF4Egnpk AL ERR S5
VY B= B0, B B U0 F R (1 55, BURE AT B DA%
BHEFET . AR R LRI IR
FAR PR o At dE G AE S (2020) BC0005). A
AT YN B AE 25 10%R 2F 117 (fetal calf serum, FCS)
I MEME; 923 F 5% CO,. 37 °CR5 9%, &Rk
YL B A AT A R R T 24 7L 40 B B SRR, 7 L
WA TR RIS, F G4 30 minfl, KEEFREEH
i N MEME? 753 5 opti-MEM 1% 7% 3 (reduced serum
medium),

1.1.3 XA 2 5 AR MEM#; F# 45 opti-
MEM¥; 77 7 [ 55 [ Gibco A 7] . IR 2F L& W E
% [H ZETA™ Life A #] . 4-(2-$8 2.35)-1-WR G 2Tk
(Hepes)Ily H b 5t AR B AR A 7 o IR EIR K
Y% (fluorescein isothiocyanate, FITC)I H 7 5L #53E
VR R AR . AEFRET 4 R W H 2 [ Pall
Life Science’A @) . /R PTHE L f LvI LA (—$H0)H
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ARSI = il %, HRP-Sdbit/ B IgGhuiR ()il Ak 65 mL Sephadex G-200%F W& ¥E i i, ik 1 J5 1)

HEREEMPHEARAR . DBAR G &Y
HRME L EAEMRAIRAR . FHED. Mk
wEL UPEENE. M B & E (bovine serum albu-
min, BSA)WH IR LRI AR AR . 5
ES Y NN e WS S P LSS PREY SN
AR H PR A F] . Sephadex G-2007] 5 b e i Al
QAE-Sephadex AS50 ] &152 i i 58 W% gt fie 1y 3 [
Pharmacia/A 7 7% . UV-2800%% #7066 i+ B
BTSRRI A T . ROGE B BRI E
Leica/zy o A IR AAEAX (VCX105PB) I [ 3£ [E
Sonics A H] o

1.2 753k

12,1 #&pdé 0 hEpsime B0 WY
fRAG, TN BERG 2 . IR AR 2% v VR R B T R -
0.1 mol/L NaCl. 0.5 mmol/L7< H &1 1% % (phenyl-
methyl sulfonyl fluoride, PMSF). 2 mmol/L i 75
FEIE (dithiothreitol, DTT). 0.5 mmol/LZ &Y /&
(ethylenediamine tetraacetic acid, EDTA). 10 mmol/L
Tris-HCI(pH7.4). $& J5 FH 8 75 I 40 B A SO 18 T
. KRR BEAAZE 12 000 r/minsE i &0 5 min. b
1 B R VR i AR

122 #&5D &0 WEISRE G BRMRY K
BB A0 N2 mLVE G 2LAR T, {5 R R 1 i ) 20K
FE RN % BHRAVENEEEA /> T 210 kDa. &
B JE25 mmIENTES . BT A B R KTESO °CiE
76 ho USCEERTIZE AT HM 2 N 2 8B 4 T 520.5 kDa.
JE 798 25 mmP)E AT 4%, 37 A 48 40 1IN TR A
BT RS N TRV AR TR A8 (1% 25 R PR ORE MR 4, BRI 3R
P3P EE B /K R . FH 43 6 B v B T Bl K
RN D,50=30.0.

1.2.3 A9 & AE A& & (lipovitellin, Lv) %
SCHR [24 14038 19 777, For T 0 nes 7 22 # 2 b
MR R ZAR R A 4y B Lve BB IR . B 35k
A 10 mmol/L Tris-HCIA10.15 mol/L NaCl
(pH7.4) 22 M, “F 75 Sephadex G-200{f i
(3.5 cmx62.0 cm). 7.5 mLIEJGZAR (pHT7.4)it
Sephadex G-200#%. A} 3 mL4» #RUCER B (R BE
T, FHER AN 6 B v s 8 1 R e P VR ) Daso1HL
W DasofE AL T 58 WM BE LR &, FE3K15 65 mL.
F SEEREARFA I 22 v T 47 QAE-Sephadex ASOY]ES
FAH AR (1.8 cmx10.0 cm, AF1 425 mL). #

QAE-Sephadex AS0FE. 485 H 1M ARFR I 22 ik
XFQAE-Sephadex ASOA:#EATBEME, 1 FH 1.5F5 AR
(37.5 mL)fJ % 10 mmol/L Tris-HCIA10.4 mol/L NaCl
(pH7.4) B2 L 0.5 mL/min R E , W i W b &
SN S LS 2 P& S S g S D )
Ve, FL3R1930 mL, 2 N#H 4> 7 70.5 kDal)i&
4%, F1 0.1 mol/L NaCl(pH7.0){E 4 °CiEtrid 7k , 7
PR AR o AL 5 PO I 9 e 458 i (Native-PAGE) HE
WK ELVAYLEEE: 0.1 mol/L NaCL¥ 4tk & )& A
T VRN I BE 2RO 28 Dago=40.0, 73 B FE RN FEA
(BENFEARTIAFA28 uL)H A4 puL 50 mmol/L Tris-
HCI(pHS.8)F18 WL BFidE . BE—IR—Ey iE—H M, A5 %
IS pLInA —ANikiE, #E177.5% Native-PAGEHL K
ALK fE 5 S e il gt .

124 &amm#Es» M THINEFHE
MR R B Lv)a, A T S ditb i &
H BN Ly, FRATR 4lifh 1) 8 AR AR AT Bl R AR
VIR R 2 & ] Easy-nLC 12007 0GR €A i54X
AT R B BT AT

125 EPpiEsie  fHERAT4E R IR A
IR h R 570.037% + e 3 9 (sodium
dodecyl sulfate, SDS, 77 288.38) #1150 mmol/L Tris-
HEZRR(pHS.3) . I UEACR A R £ 4 2 W 1 (17K 4y
Wi o HAiLH) R EREA (L) HEPEDE S £ i DA
e WP BT 8 I3 3 1) FH i R 6 2% 4R (phosphate
buffer saline, PBS)ACHI| 1 mg/mLI¥E I, BEAFE
Iy A2 pL, RIFETERSRR T 4 R b, BANFEATE
B AN e F iR R B E %220 1 h, PBST(0.02%
Tween 20-PBS)¥E 3¢k, HEH1#(0.2% BSA-0.02%
NaNs-PBS)Z i E M1 1 h, 1:500F% 8 1)/ SR P 1
LviIPUR(— ) FE IR E 1 h, PBSTHE3IX, 1:250F 8
JHRP- bt/ R IgGHLiAR (—H)HEFE 1 h, PBST
Y3 E, FIDBA & iR & it

1.2.6 FITCA#itLv&BSA  FITC Lvii BSAYE
0.15 mol/L NaClF¥II& ¥R, A5 & 1: 1000 LU TR 5 -
FRRIR SR R TR A Y pHIE R 9.5. 1R EW
ERRIR FEIRRE2 Wi, NENT T, XE A
K, 154 °CENTSIR, FEIR12 h, DA & RARCHI 5Ok
=, BN e UG, BI3RAS FITCHRC ) Lv(FITC-Lv)ak,
FITCHric [IBSA(FITC-BSA), il & T—70 °Ci4 47
127 WERLvEETAZEEA @M K AR 4
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MIBC A 4% 10°/mL, 24FLAR&F L4 0.5 mL, F10%
FCS-MEM#$5 72 23 75 1 I i, 35 77 8 B 46 S o if.
JEFIMEMEL opti-MEM#5 753, 37 °CH57%30 minj5,
£FLIN50 pL 16 mg/mL FITC-LvE{ FITC-BSA. %
Fr4. 6. 8. 12, 24 hfm, HPBSH3K, BHHAHH
10% FCS-MEM; 720k, TG B il N e

1.2.8  Hepesxt Lv#t A 4@ it 69 7 ) 4 FITC-Lv
8 FITC-BSA 5 A [F¥K FE [ Hepes(0. 20+ 40. 80.
160 320 mmol/L) AR FRAE A B b /KIS H IR &
TR EWAAF NS0 pL, HAFFITC-LvERFITC-BSA K
%16 mg/mL. =T E 15~30 min. T 24FLAH
BE TR I AT SR A0 MY (R FL 2% 103N AH ), el
I3 opti-MEM® 77 25 (B:FL.0.5 mLyFFRE), 37 °CHr
7830 min. 450 pL Hepes 5FITC-LvEXFITC-BSA]
TR AN RS T2 AT 4E 40 M ) — A 24 LR G FL A
37 °C#53724 h. HIPBSHE3IX, H N HT110% FCS-
MEM¥; 73, F 26 BB %%, 7 H Imagel ¥
(National Institutes of Health, USA)J & 41 i 1) 5
ov P AR, B3 VR ST S 36 PP ¥ A

12,9 #FxastLvitamintgFrn B ARLT
YeaH B T 2490k B, BEAL2x10° 4L, 10% FCS-
MEM; 75 535 72 1 %, 46 9 T L% 1Y) opti-MEM
B, 4 ul 2 pg/uLFHEA. 4 pl 2 pg/ul ik
B 8 uL 60 pug/uLIREAE. 8 pL Dag=30.01 K
FIEE KR 8 UL Dag=30.0/R IR 2R, 437358 uL
100 pg/uL FITC-Lvil &, HAEHE EhK %0 2 %2 50 pL,
FITC-LvZR %416 mg/mL, /£ =& E 30 min. A
[ 5 5 FITC-LviFE B IR AW, IR F= N AT 44
ML —N L, dkaliigR4 hig, FHPBSBE3 IR, BN
Hri10% FCS-MEME: 7558, H % % B Aese M 42 4 i
(¢ GaR L, F Imaged 300 5 40 i (1) 5% Y vk BEAH
EN3 YRS S5 P 3

1.2.10  2F28% & IR RIE IR b 18] 3 Lvit A 4m L 64
ot K N 4EG0 A 10% FCS-MEME; 32 3L 7F
24U RE TR, 49 TG ILIE Y opti-MEME% 77
. 2002, 0.02. 0.002 pg/uLA-4HE A% EL 4 uL,
T3 515 100 pg/uL FITC-Lv 8 pLiE4, FHAEFE R /Kb
JEES0 pL, 7= E 30 min, HAFITC-Lv 54
HE AR % 4100:1. 1 000:1. 10 000:1£1
100 000:1 73 B FE 77 N R AF 4 48 B 1) — A4~ 1L
o REEEFR2. 406 hiG, FIPBSBE3IR, S AHT I
10% FCS-MEM3 53, FH 5% ) i Al I 52 4 B 1) 2%

JEHRRE , I Tmagel B4 = 40 B ) 9% 6 ik P18, B3
YRS S R F- 34 1

1.2.11 REAFHFAFLvEEA ety #em AR
21 4 20 B AE DN AN [ R (R B B 2 RERE . Bl
K F) B SR 18 ) opti-MEMES J: kb | 37 °CHs 9%
30 min. 7E}FFRHE 18 B = I AIREN 9 ng/mL,
TRE W (1) 299K B 9 20 mmol/L, Bi] K& I () 20k B
150 umol/L, AN ZIKEENT ng/mL. R S5 LvAl
A2 AR 000:1 1 g, 7637 °CHi & 15~30 min
J&, 5N e L RS 774 h, FIPBSYE3 K, Bl
B RI10% FCS-MEME; 755, F ¢ 6 AU B WL 440
MRS aR T, F Tmaged 50140 22 401 it 100 ¢ D't 3 P
{H, B3R S5 4~ 35

12.12 %itZF a4t FHIBM SPSS Statistics 24.0
A+ (IBM Corp. Armonk, New York)iEAT 4 1H2%4)
Mr, K o 33047 LA, B P<0.05 N Z R A Giit 2

BTN
=X

2 HERERH
2.1 LvaiftHIgER

P 1A 7R Sephadex G200 1 JZ BT 1) DasofH
B =AU Ly T 58 UM BRI, Ko g
Vet i QAE-Sephadex ASOM1 B T- A8 e 2 M AL,
R , 7.5% Native-PAGE HLIKAG I, 25 5 W01
1B, gl Jo i 2R 5 14600 (UKIE 1), VkiE 2 878
G RARIN B — 2K R E M%7, 5 Lv 5 G 2%
W A &R IN95%LA L, 7T 8 KZ1°N445 kDall)
i —5,
2.2 RS HRFISENTESEUERR T BN ER
BRETLv

W A4 H IR B 1 SORE A AT 0B A b, ERAR R
A BT R R Z Ry, (B R LvIEREAR
TR RIR99.22%. K242 ISR A R, K2A
BRTEAI R A AR RIS T Ly, E2CE
I TE M BE T £ 37 R B AS I B T Lv AR AE, T
2B 7 A T B T ) 3 R A R B Lv A7
fE.
2.3 MEBLvEEB A LUFNIEFRRIA R4 PR

FITC-LvE{ FITC-BSALj sl 4F 4k 2 H 5 7% 4.
6. 8. 12124 hfE M55 J IR, Joie i HH MEM3;
FRHE, A2 opti-MEMI 375, LvI A et A4 .
XTHE BSAR A ASAEHENANIE . %45 B EE 2 Bds
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(A) (B)
6 -
I I 1 250 kDa
5
150 kDa
4 100 kDa
70 kDa
3
N
2
1
/\ *
0 Vg @
—OANRSONTNNAN—ONRSONTNAN—ON \4, @‘b
SERNFAR NSRS maRTAEERAS o
Number of 3 mL tubes @(50

A: Sephadex G200%E (18953 mL2 #BUCHE Ve B I DasofEL e 1o 11, T3 BARE Dagofl [ =M. B: 7.5% Native-PAGEHRLIK 45 5. WKk 1: 4
AR DR R — 46 . PKIE2: REAG SRR R s th AN [ Y, L rh 32 BN Ly (5 Sk R . 9Kl 3: 8 70T B e
A: the Doy values of the eluent were collected by Sephadex G200 gel chromatography in 3 mL sections. I, II, and III represent the three peaks of Dag

values, respectively. B: the results of 7.5% Native-PAGE electrophoresis. Lane 1: the purified protein shows only one band. Lane 2: the embryonic ly-

sate shows different bands, the main of which are Lv (indicated by the arrow). Lane 3: protein marker.
Bl MREBREMRIR LKLY

Fig.1 Lv was purified from embryo lysate

(A) (B) ©)

= o
Purified protein Male zebrafish Female zebrafish
sample serum serum

A ZUALHE B S BT S IR A R, R B T LvAIAAAE . B: REVEDE S B R O AL B A IR, WA AR B Ly, C: MEVEDE S £ I RO R B S A

R, KR T LB

A: dot blotting results of purified proteins showed the presence of Lv. B: dot blotting results of male zebrafish serum showed no Lv detected. C: dot

blotting results of female zebrafish serum showed the presence of Lv.

E2 mENEESCIIERR T MR RIBR T A ERRE T Ly
Fig.2 Dot blotting proved that the protein purified from the embryo lysate belonged to Lv

VRS0 R Ao HE
2.4 HepesT] LRI LVFIBSA# N\ AR
Hepesse —Ff i AT 8 F1 50 5% ek, Ae g fie
BEEE BT HEANGI NP, B 3A BN B IR AR
Hepestl , 75 B EF 4E4H M o 3% A WS 2%, 1B &
Hepesi £ /) L7, #E4H I FITC-Lv it & L7,
H 160 F1320 mmol/L HepesH i Hfle ELvidk A4
J4E A (160 mmol/L vs 0 mmol/L Hepes, t=15.44;
320 mmol/L vs 0 mmol/L Hepes, t=13.70, P<0.05).
3B/~ 160 mmol/L Hepes{7-7ERT, F MEM#;
FrHELL K opti-MEM B 77 3 35 ] DLAS LvA 203 A\ 48
JHa; [l AT DA R ik BSAE N . EI3B oK
4160 mmol/L Hepes 7L, 520 1) 5% ot B {H

Z 5T Hepes INFEAE L (FITC-LvAMEMZH LU, ¢
433N 13.664 10.50; 5 FITC-Lv+opti-MEM#41 tt
B, 519 20.580 1,78, P<0.05). iXibst GG
7~ Hepes 7] LAie 3 Lv Al BSARE N4, B & i
FAVRE Rk
25 HAEEPEAYIRHALVENL

N TR SETE RUA G FRAE AR HE Lvidt N 40 i
X — B, AR TR S SRR A DS o
AREUHER. R EA. FAEA. WIREE Al
ISR IR R S FITC-LvIN B )5, -5 et 4k
i fEopti-MEMBE FR AL R L35 574 he B4R R4
T CEAFAET) W HARE T Lvitk N4, 1 SE5
(AR IR, AT (L Lvisk N4 i/ A (-4 & B
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HEGHAM B AL, A7 51081291, 1292, 12.44,
1291, 12.74, P<0.05). HFITCHric MG RMHR, 5
FRAFAE A B IL 3 7R, BN IR 2R Ly Rl DL
N, AS286 HPok 4L I FITC-Lv 5 70 5 Ik AR 24/
WIRE, MREZLARA Be L 3t Al Ak I Lk N 41 i, X 7]

R RR SRR (4L R 1 2 5 HAB AR 2> T
FASE G A IS

2.6 Lv(BSA)S44HE R ELFIxT H i N\ 28R R
=AU

BE— LRV T A 2 R AR Al B (R

=

m. E5A~ESDE /8 24FITC-Ly

fese RN IR AR 2R i de ikl 8 (1 & /b Bl IR BSA)HE A 41 i 1) 52
(A) B) 200007 —— *
172] w : I
3 3
E %15000 ‘1‘ + h ‘I_
E E
§ § 10 000
g g
o o
= = 5000
QO QO
= =
~ ~
&SN
&g & v & & N
K K & x© x© x©
Q ><Q” ><Q» 6 & & O
< > < K K &
Sl UGN
&Y L
< Q\ &Q Q’Q)
RN

A: [ Hepesik FE11)_FTHFITC-Lvik NANARAT & FTF, S5 B N3 U7 SEAS RIS E bR 7 (ks), n=3, *P<0.05, 50 mmol/L HepesZH EL % . B: 160 mmol/L Hepes
AT AR R #E FITC-LvEE ANt 7] DL R BE FITC-BSABE NN . 45 SR 09 300 57 S0 A ME bR 22 (vs), n=3, *P<0.05, **P<0.01.
Hepes: 160 mmol/L Hepes.

A: the amount of FITC-Lv entering cells increased with the increase of Hepes concentration. The result is the X¥+s of the three independent experiments,
n=3. *P<0.05 vs 0 mmol/L Hepes group. B: 160 mmmol/L Hepes can effectively promote both FITC-Lv and FITC-BSA into cells. The result is the X+s
of the three independent experiments, n=3. *P<0.05, **P<0.01. Hepes: 160 mmol/L Hepes.

[E|3 HepesHX{Ei LvAIBSA N\ 4HAE
Fig.3 Hepes effectively promoted the entry of Lv and BSA into cells

20 000 - x *
*
8 * *
£ 15000
=]
Q
E
o 10000
Q
=]
S
L 5000
=}
=
=
o 0 L= == — —
— N > @
= Q’V c-}&\ é'\\“@ &8 %q;@ \4%&
ST & &
AN £ S
POV &
¢TI S
R e
e S RN
Py < $
& o<
< &

Imagel SF I & K & HAME K ZO6 M (. FITC-Lvar ) SU0WENG . o s A AFAE A IRIRIRE A KA MR IR R R . 4
3 UMIL S A BB AR UE PE (Xks), =3, *P<0.05.
The fluorescence intensity values of each group of cells measured by the Image] software. FITC-Lv was incubated with lecithin, salmon protamine, bo-
vine histone, embryonic trypsin hydrolysate and embryo lysate, respectively. The result is the X£s of the three independent experiments, n=3. *P<0.05.
E4 HEEBBWIRELVENAG
Fig.4 Histone effectively promoted the entry of Lv into cells
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(A) FITC-Lv:histone=100:1 (B) FITC-Ly:histone=1 000:1
w
200 pniy . -
(©) F FITC-Lv:histone=10 000:1W FITC Lv:histone=100 000: 1
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&5 FITC-Lv(ZKFITC-BSA)S 4R 7% A LE 53¢ E it N\ 4B B A 520
Fig.5 Effect of the ratio of FITC-Lv (or FITC-BSA) to calf histone on their entry into cells



EWRIRSE: G SEARTE R OB RS &R A0 T A AR E RS IR (K N AT 420 i 1489

-#- FITC-Lv:histone=100:1
—4—FITC-Lv:histone=1 000:1

20 000 -

intensities

15 000 4

10 000 4

5000 1

FITC fluorescence

—&-FITC-Lv:histone=10 000:1 ,

0 2h

4h 6h

Imagel B FII A H A5 oR I (E o 25 RO UM AL S0 A A AR UHEZE (Wks), n=3. *P<0.05, SHINIfK2 h4 LEEL.

The ImagelJ software was used to measure the fluorescence intensity values of each group. The result is the X+s of the three independent experiments,

n=3. *P<0.05 vs the corresponding 2 h group.

E6 1EIRATEXT4AEB{RHFITC-LviE N AR S0

Fig.6 Effect of culture time on histone promoting FITC-Lv entry into cells
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A: when the mass ratio of FITC-Lv and bovine histone is 1 000:1, Lv effectively enters the cell. B: nystatin does not inhibit Lv entry into cells. C: su-
crose inhibits Lv entry into cells. D: chlorpromazine inhibits Lv entry into cells. E: amiloride does not inhibit Lv entry into cells. F: fluorescence; W:
white light. F: ImageJ was used to measure the fluorescence intensity values in groups A-E. The result is the X+s of the three independent experiments,
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Fig.7 Different inhibitors demonstrated that Lv entered the cell by clathrin-mediated endocytosis
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