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Design and Exploration for Experimental Teaching on Endocytosis of

Mammalian Cells

Li Qizhi*
(College of Life Sciences, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract Endocytosis plays a very important role in transport across membrane. However, traditional ex-
periment teaching lacks the relevant content. To optimize the course system and content of cell biology experimental
curriculum, equip students with advanced technologies and achieve the aim of cultivating creative talents, a pratical
simplified method for experimental teaching of animal cell culture and endocytosis was designed. Professional
phagocytes (murine peritoneal macrophages) and non-professional phagocytes (HeLa cell) were cultured in vitro.
Pinocytosis was labelled with fluorescent marker dextran and was observed. Maorophage phagocytosis in vivo and
in vitro was detected by means of chicken erythrocytes phagocytosis assay. Pinocytosis and phagocytosis could be
displayed more integratedly and directly by this experimental teaching. The experimental contents enhanced students’
capability to analyze and solve problems in a comprehensive way, which laid a solid foundation for training high-
quality skill talents.

Keywords endocytosis; pinocytosis; phagocytosis; animal cell culture; experimental teaching
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TIFC 00 0 2 40 ML 1A 38 A % FRD RS 40 495 60 M35 1 AL
i, AT BRI IR T 40 12 i AR S B
AR SCRR N AR R BN A, B R A 6,
CLZEA N AN Y BB AR, AR I 40 s i
AP BE IR N AL Y R . AR A TR
NI g3 R AR AT AT T P FR 2 . 4 i 0 [
PRRIUREL PR St N L REFR by A7 WA ], 6 S s A
TR T R ST BN T R A A A

2, BT AN 2 17 o b U 4 40 . b5 A S PR AR
POVE T, 7E40 M AR B AR, Pl 225334, P 5L
F T R A S A R B A I AR T, A AR B T
IRE AR SR, F AT P9 R 40 2R ) 2 St
F0 TP LA AR T 8 PN 2 A PR AR L 4 J A 70 i
Vi 4n o A VR F IS, X S v 5 T R R
IR . 4 TS 2 AR T 2 e i) FE A
FEITVE, ATTRE T T FL 30 ) 40 1 M A A T BRI 9
REERAPESE I H o 15206 00 H A/ ORI 2
M6 400 P 1) DR AR 55 7% R HeLadl i R (AR AR BE 7%, JF HL
LK P A 40 1 AR AT S A P R e A4 P
220 IR H d K IR I A TR A 4 I A o 2
B % UOT IR AE RTIRLEE, I B 5t hs
1C 10 kDal) i 43 5 8 SR W (dextran) 73 7 4E A7
BRI A R I R AR R, R R T R IR AR
WG I 4 M EA T LB LU . AR SIEHG (1) % ) A ) T35
TR GEA BIITRE D), R A A h R B A
5 IR B BUBT R 2R A TR, A 27 A2 A
BRI S E R, W XSS HEBOR BT,
27 AR R Z A 2 B0 A0 M A 2 N R R S R 5 S
P

1 KWRIE

SR T SO U A 2 5 S RN S v, IR
SR A PR T T ) SEI Y AR R R 2
1.1 FEEAMEXREA

AR WEATE FH 2 2 M) [ A RORE PR N o A Wk TR A
SRR T 1863 4ER, AL —Fh. fRIBK
e s b, Ve Y Z AN RIS 2 —, F
S W1 AR €0 Sl 2B 4 Y SRS 9% 1) T B, 1K
—IHAREAEVE AL S ERIRESE . FREMIIN B K
F0.5 pm, T EE KB LS & T EANLEIS S,
DA g 5 5 HAR M B ML RS S, sz fk, 4k

TE R WEBEAARRLA SR (i T e E v 5 )
fe, WIS BA L a1 — SOy LI AR CARE, Wil
TG T AT W /NR, I 5 5 il AR 45 5 T8 1 Ik v
Pty A4 AT 3% K B 9 A 4%

1.2 ERIEAMEX RIEA

KA T 32 S48 40 1 9 A O T, 9 RR A
AH NN, 2 40 P AR S 1 ek A B o Ak A mT
PRV ) — A7 2, B RN B AE iz TR
(EAE<150 nm). AH AN BT JL-F P A3 1 4i e
HR61, AR (macropiocytosis) e ¥ A N B 1) — Ff
R, oA B A i B0, AR SLE A SRR,
W BRI E SR fi A B DR B VBORH 490 S5 R i i 1) i
HR TS AR, T BRAR AL S A 40
A BVE AN D) RERIAT ST H 25 2 B EM . ARRATER)
622 AR IR L3 B 40 o A ) 7 SR PR AR A R R 1)
gt 5 D ReAE ) 2 1 AR AR A, i HL
HAME R LT PR DAL Al 72 MR (B
AR D) PRI FE b, 5 WL PR 7 v 5t A2 e W 4% i
A BT R S R TR R A (i R — 28 5Ol
P ic B A 5 38 ) £ 440 I A 3 B s HE AR PR 155 L, A
20 M1 B A A R R . RS TG A i Ty
TR ER I N AR R B . 2R
A 2 2R M (dextran) 7 1, 534210 kDalf
dextran, #% K& M E MK 7R ERPIC1H ., AL I
H LA 10 kDaff1dextranff: Jhy AR A HI B - 54 o
1.3 K&

K 22 UKL A LT A2 AL AR DS 2 4 i 3 [R) L &
ITIRE. 7EE AR M AN, R4 M e G BR AR i DA
K MAFHUE] F 22 e, AT A D RE ) 4H i b 732
J R HR M g M AR L R A g0 . 5 R A 4 g
— M JE T R R, WS PRI R 4
FUAZ AN A SR SOIR AN M0 5 o IX el fl R IA T 1R
il 8 A RURL BT S5 R R T 32 A4, IR S PR AR IR 1 K
2 AR B AN e P AR GO0 244, i TollFf 52 44
(Toll-like receptors, TLRs)%5. L HRMIA 40 ok T H
A A I BB R AR LUAL, IS Refs 7 i vF 2
AHOCAH W DS 7 J 4t M 5 PE ) o 48, T R ¥ B4
BREEZ A M. SEBOR B ED) . Pl 5 K e
P2 I ML AE D RE™ . A0 205 vhode FH /) WU s
AR A B A4 .

AR WA 4 M A0S b e 40 S B T4 4 55,
IO A R 5 R o A i B A — 3, (RVR BRIR S
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A, N A AR AR T T AN f R
A, B AAE AT SE B IR D) BEIR A o 4 R 3
A TE . HeLaZf i RERIBVE 2 AN 25 1152 14,
Wiz TR A A R A AR R L. PRI,
NS e vk I HeLa il M4 4 AL MR 47 4 i

2 KWHE
2.1 PRI EEMBEAYIARIMNE S

T A1 B0 ) S 56 R AR B A5 G AR v REK 2 S
BB A RAIE . SIS d, )/
JE I P9 N TE B 51 mL, DA™ A2 KRR
M. TEICREEE G, Wb st/ . R R
HE R NT0% LW F3~5 50 J1170% LB VE 1
BE, 0 25 HX 10 mL EaglediiE NG e, 1R H
i A O s 4 I JE e, Aol A ISR Y i Bl &
Sk A Bk 1 B O ) — 0, A R b A S T
BESKFONEREE o /DR R Sk, FERARTE N
B0V . 1000 r/min2/00 10 minjs, % B, 110 mL
Eagleli 775, THE40 . BF 0] = 24E(2~3)<10748
J, Hor90% ky FUREAR L. LL3x 1054 I B 48 il /om?
%85 B A E3 e (40 B s 3R M
2.2 HeLa#fifIRYy1E3F

4 HeLaZil il 4 & 15 $1180%~90% I, T JC 1 8 15+
& BT, SR IR e ARG, R Y
PR Z3 min, 308 00 5241 B 2 6] 1) 1a] B B 2
I, W R, FH RS R IE T AL, IR 4 PRIER, $x
Je FE IR 2 Fe A A 40
2.3 ElE‘fAaFfiHelaZll fEAYdextranfETXSLIE

FH B 27K ¥ e 4G ML, NS0 em¥EFR LA, 48

A/ BRI BN (200%); B: i Sk FTR A LR -1 D5 AL (400%) o

Je K/ 3 ) s 1 BRCAE sE 4R B, W 100 uL
dextran T~ 35 1B b o 8840 %% &2 4 70%~80% [ 4H
A A 2% P R U 2 5 37 20810 T dextran [, 75
UF 51, KR IR USAE AN BB R 246 H ¥ & - 10 kDa
dextranf: by 0I5 411 i AT HeL a2l A 52 56 FH 14 45 4K s
R, FLER 43 ) 150 pg/mLFTl mg/mL, % &
N[ 43 50 24 10 min140 min. 555 58805, 783 C 5
I IN100 pL 3% 2 R . 7 Ea B
T ES50% Hdst b, HEE 9 BB s .
2.4 E MR {ARSE I G 21 4 A SC 06

40 i ) 5 K 31 70%~80% e, 7E 85 7 ML jin
NS 101 mL, B5FRFE IR A2 h, BCH 40 ),
FHEBW0E 2207 AE BRI 240, BT Wright (@,
B NN R
25 PMRIEREEEMEEIKRAERELE

SEEGHT3 d, TN U P S 6% ) s kv
Ky R mLe SEEG R, TR U 1 RIS Y
1%XS 21 41 f ] mL, FFRAEAEH . 7494 /530 min,
P 2 W U s s DV, Bl i b, MR
WhH Bt M WrightZe (0, JhEE WAL .

3 RBHRSIHE
3.1 KIMEFHEEHRFIHeLaZl iR
TEA BB FR 5y R LAE G FI5% CO, 37 °C
B FRAA SR S 0 TAESAE T, B4 H FHeLadh e
ARORAE BRI EMELNIRAE0.5 hpy I EE, B 5 40 i
BT R BT N SR I, A1 IR A
BT MRTE AMTE, Bty L s k%, HEE
BB 40 (KT TAFT B 1B). HeLa4fl fuff2 dify Hi4L

A: the mouse peritoneal macrophages (200%); B: the arrows marked the longer processus pseudopodia (400%).
E1 RIMEFRRY/)N R IR RE E R ZH R

Fig.1 The mouse peritoneal macrophages cultured in vitro
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Ar PG BIEE T HeLall M A 41 M 57 b A7 24 (B 5B R E, B0 41 i 47 VKPR dextran 50k (400%); B: 906 BAMEE I ELMEAN A+ VX ] dextran il
L, A0 5T h R (05 ' R BT R MR/ W] 2K T HeLa4li f2(400%)

A: under the fluorescent microscope, the green fluorescence labelled dextran pinocytotic vesicles had been found in cytoplasm of HeLa (400x); B: under

fluorescence microscope, number and size of fluorescent dextran pinocytes in peritoneal macrophages were significantly higher than those in HeLa (400x).
E2 HAEIREIT A

Fig.2 The fluorescent detection of pinocytosis

A: BRI BN AR R D R B ZE T 2AN XS 4N (1 000%); B: i Sk ITHR 1 A 1505 40 0 11 5+ A7 A W62 TR XS 21 4l (400%); C: i Sk T 4R
4D T 0 P 5 PP AW AT S LA B IS 2T 40 . (400); D2 i Sk J3T 70 0G5 21 B 14D L5 6 W 1190 485 21 4 B AR [ ) 746 (1 000%)

A: the arrows showed that two chicken erythrocytes were enveloped with longer processus pseudopodia (1 000%); B: the arrows showed that chicken

erythrocytes were found in cytoplasm of the macrophage (400%); C: the arrows showed that pseudopodiums of macrophages gobbled up more than five
chicken erythrocytes (400%); D: the arrows showed that chicken erythrocytes and fragment of deliquescent chicken erythrocytes were present in the cy-
toplasm of the macrophage (1 000%).
E3 E MR R s Mk i 38 2120 B
Fig.3 Macrophages phagocytized chicken erythrocytes in vitro

X, Al A 22 T U B R A i
3.2 KIMEFHIE R RFIHeLaZlifdextranffl
NS

WS R I, P A HE N L 41 i R Heladl i 1)
dextranBE VA H M 5w B2 A W B AN F] . 5 W 40 i e
TRLTIEA N, AR H & E S ST
HeLa4ll fu(KI2AF1E[2B).

g GIRHNE LG LT 40 A S 6 .
33 BEARMENEEDAAMKE 14 /U RS 1 F BB LT A1 000)
byl NI DR =& , Bl 40 M AE N e E A Fig.4 Peritoneal macrophages phagocytized chicken

2140 M0, HARFR A S8, 38 ] 0 %2 2] Uk 4 i erythrocytes in vivo (1 000x)
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JI5E 25 240 PP S0 40 L pAY 1) D e R, 3K e A A % 4
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9N M A4 27 8 9 A e A R EE I T AR
S8 H AR Ty vE R B A B KR R BT ) U R
&, CBERBEY . o EWERRE s
A BRSOy SR, Rk A A R AT R
o TN A2 2 R RS AL, TR S5 I H
I BAR IR E ATV VRN Ak o 92 B S H P R
FUHENST s Ry T 7050 R I M 2B 400 2 (X 6 e R R
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