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Dictyostelium discoideum is Used in the Exploratory Experimental Teaching

Research of “Cell Membrane Functional Protein” for Undergraduates
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Abstract

experiment” was redesigned. By comparing the experimental results of “membrane permeability” of rabbit erythro-

In this study, the classical teaching experiment of Cell Biology “cell membrane permeability

cyte and Dictyostelium discoideum cells, and combining with the teaching of the chapter “structure and function of
cytoplasmic membrane” in Cell Biology, students were guided to preliminarily explore the role of AQPs (aquaporins)
in cell anti-hypotonic environment. It could deepen the understanding of the significance of functional proteins in
cytoplasmic membrane for cell survival.
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IAGNO3IER, 1. 2. 35E AgNOK NS pmol/L.
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AR ) U O R A XA 2 75 A 4 AR TR
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A-F: water and sodium chloride, ethanol, ammonium acetate, glycerol, sucrose, centrifugal precipitation.
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Fig.1 Haemolysis of rabbit erythrocytes in different isotonic solutions
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Table 1 Hemolysis time of rabbit erythrocytes in different isotonic solution
vl L WML [)/min DUEGE R
Reagent Hemolysis or not Time of hemolysis /min Precipitation test
K S (BEXT ) 0.34 MG, FiERA
(ddH,0)
0.17 mol/LE A4 (IR ) — R sELF, BiERLE
(NaCl)
0.32 mol/L Z.Ji% & 0.67 AR, B
(C.Hs0)
0.17 mol/LEE & P 1.84 MR, Bt
(NH.Ac)
0.17 mol/L Hiif P 10.23 MBERE, B
(C5H;05,
0.5 mol/L i #k (B — A A, RO, LIS
(C12HxOn1) (&1

21 20 FRLTE 2595 (1 S A B TR AN R AR I R
(BITARIZ): B m] W8 58 B8 W 1) 21 48 i 2k 7K
. LY R LIS WL A (-, E P40
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i b T A4S % . R A AE K TV L S R R
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2); M7E0.17 mol/LAEALENH, 5 min 5 4l 2k /K 45 4,
10 min 5 2 Jf2 5 BE(E T2)(EI2BAI%2); 7£0.32 mol/L
LTS minA 48 B A B € (R AE), H 2230 minZi
TATATIEH LR (K 2CH#2); ££0.17 mol/LES iR 4%
5 min PN 40 AR K BZ K AR 15, 10 minj& At AR A% 24 (1&2D
FZR2); 7£0.17 mol/LH i 'S min /5 4H g 2k 7K 4 45,

10 min/i5 it BE(E2EM2); 7£0.5 mol/LEEME 15 min
Je AHBE A /K 4545, 10 min P 4B e B (BR2F A2 2) .

AXHH T 13 AN [R50 U P 350 % i,
1ES min P H LA MR A ARk . (HAE 4K o)
NS, HL 2230 min, AX AT S A T2, 5
G LT AR 2K HR (PR A A AR I 22 5
23 RIAMAKFLEBINFISSIEERS 5

Fa 2120 P N N0.065 mol/L I JEE B (1 13 )W 1,
41 K38 43 B 24 (3 A), T N0.102 mol/L I 1 B ik
o, R O K, TS PR RE XY 25 T2 (EI3B); n
NO.5Smol/L I JEERE R 1, 40 B 2 7K 45 45 (BE13C); B4l
MHZES umol/L. 10 pmol/L. 50 pmol/LHJAgNO;4b
HS, FEINERE, S5XTRRAIAR L, 10 pmol/LALFE 5,
TE i3 W 20 R R 7K 4 A R B DD TEAR B 4
J B 2R IR /D, 0.102 mol/LIEEMHR T, 42
FEANA(EI3). A TEFE S 5 AgNOIKE A XK.
ZAE BRI S AT BE 5 AgNO I K FLEE
FIAH R
24 BEEMREMABAXKFLEBING|SZIEER
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75 35 I A B AXL4H L 7E 77 3~5 pumol/LIJ AgNO;
AKEEH R, 2 min i 4 040 M H B K AR [, 40 B
EE: FE81~2 umol/LIFJ AgNOSIAE R, 2 min i #5434H
JH H B /K AR [, 4 min 5 4 30 40 B H B 7K AR 5
TE50.5 pmol/LITAgNOs R H AL EE4H 92 minf5, 5
Sy A B K AR [, 14 minm, K E82 40 4 B
W KAR R . AgNOs IR FE T AX A ST IBE A
3 B (FR3FEL)
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A~F: H,0  0.17 mol/LE b4, 0.32 mol/LZEE. 0.17 mol/LESR4% . 0.17 mol/LH . 0.5 mol/LiEHE .
A-F: H,0, 0.17 mol/L sodium chloride, 0.32 mol/L ethanol, 0.17 mol/L ammonium acetate, 0.17 mol/L glycerol, 0.5 mol/L sucrose.

E2 HZEMIREAX A 7SR T A A L (b ES min)

Fig.2 Changes of Dictyostelium discoideum AX, cells in six reagents (5 min treatment)

R2 AKX B E MR EAX AR RS E AR

Table 2  Effects of six reagents on the permeability of Dictyostelium discoideum AX, cell membrane

‘ o MILTAE (22 °C)
Wl AL AR Cell morphology changes (22 °C)
Reagent Rupture or not - - - - - - -
0 min 5 min 10 min 15 min 20 min 25 min 30 min

A 7 g KA g KA A T s
(ddH0)

0.17 mol/LE{ {4 & A Ak AURAE4E.  AUIRAE4E.  AIRAE4E.  ANMAR4E. A0 Ak,
(NaCl) i B It i B Il i

0.32 mol/L Z. 1§ i A MM E iR e AR e aiRREE e AiiRREE AR E
(C;:HO)

0.17 mol/LEg iR ¥ i A WK AR A 1 N7 N 5 NI 7 N 17 I 7 N 7 N/ N 1 N 79 N
(NH.Ac)

0.17 mol/L H 7 o A PROARAE AR, WOEE . BREE O N4E. IREE 4. TREE 90 TR
(C5H305)

0.5 mol/L AN i A Bl Eit Bl Eit gl Bl
(C12H22011)

3 itig

LY B, JOF R MR Bl 5 3 1
FOANAL IR, 4000 TR 52 A LU L, BRI
FIZHGUY S B A R GE . 45— AN MAR A% T e 4
BOAML ELGVHR L H AL R e . 7ERL
PRI SE R R, ST LGRS Py 2F
BRASCR L. pHIf. V5B R %), A 140 M
(R X 52 2 47 S8, WA SRAIE WL P30 i
RIS SRR BTG R o BRI oK 11 2 40 ML s e e

PRGN TR SR AN H 2o SRZLAHAR IR AR S T
Pt B2 pHAE V815 S5 HE AR E 1 3 o,
7146 JE A i AT 314 S 35 sl S o UK
AL S —, WA [F) SIS I S 2L A0
WIMBLR, ik AR B A R ¥ o A o3l i S
LAEBHIE BN 25, S BUSE K KA F SR,
AT 52 200 L 3 ) 2 e S I SRR, A
[ R A - BB A A, 40 R S AR A 20
PRI ZE 50, BER AR AT IR A, RN B AR 5 2 1 10
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0.065 mol/L 0.5 mol/L A

0 mol/L AgNO,

5 mol/L AgNO,

10 mol/L AgNO,

50 mol/L AgNO,

A~L: AN[FR L REREFIAGNOAEHE .
A-L: treatment of different concentrations of sucrose and AgNOs.
B3 FERATERENHEERLIERNEISIEE &4 TR 4R

Fig.3 Use different concentrations of AgNO; to treat rabbit erythrocytes under different osmotic pressure conditions

3 FEIKEAgNOIERT 2 £ MR A XA A K5 (H.0) M $20
Table 3 Effects of different concentrations of AgNO; on the hypotonic (H,O) resistance of Dictyostelium discoideum AX, cells
AL (22 °C)

B U2 E Cell morphology changes (22 °C)
Reagent Rupture or not

0 min 2 min 4 min 6 min 8 min 10 min 12 min 14 min 16 min
HO(X 1) & — — — — — — — — _
H,0/AgNOs(5 pmol/L) I3 — -+ -+ ++ 4+ -+ +++ +++ +++
H,O/AgNO;(4 umol/L) I — +++ +++ +++ +++ +++ +++ +++ +++
H,O/AgNO;5(3 pmol/L) & — +++ +++ +++ +++ +++ +++ ++ +++
H,O/AgNO;5(2 pmol/L ) & — ++ +++ +++ +++ +++ +++ +++ +++
H,O/AgNOs5(1 pmol/L ) 5 — ++ ++ +++ +++ +++ +++ -+ +++
H,0/AgNO;(0.5 pmol/L ) = — — — — + + + T+t T+

SR RO TR L o+ AR IRIB K AR R+ A A RO AR R - A K AR ] —: AR B R AR T .
The degree of cell deformation by water absorption is indicated by the number of +. +++: all cells become round after absorbing water; ++: some cells
become round after absorbing water; +: a few cells become round after absorbing water; —: cells have no obvious deformation.
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0 min 4 min

0.5 umol/L AgNO,

1 umol/L AgNO, | =

5 umol/L AgNO, h&

A~P: AR HEERIAGNOALHE .

A-P: treatment of different concentrations of sucrose and AgNO;.

8 min

El4 TELIREANOALIEE X 2 EMREAXAMHIKIE (AdH.0)HF2E
Fig.4 Effects of different concentrations of AgNO; on the hypotonic (ddH,O) resistance of Dictyostelium discoideum AX; cells

TR, 51 22 AR R TE G 20 40 J A 458 32 O A7 181 0f
AR SN2 S 2L A AR 2K 34 sERKTIRAR,
STV L, T 45 56 XA T U AT DA 2 7K R[] 22
RIEE, BE W UL FUURYE 5 & A 40 5 44 h),
HEK B R Z AN THEG B X —SLIiR
PR SR B Th e B —— K FLEE BT R4 D)
NP

IR BT I A B 0 T B AR 23, AT R K
AR (RINEE R B RRSE), TEIR X 2 41 £ Wik /&
xRNV 2 A ar i R A R . JKALER
FIR A7 AL T 4RI 7 28 B2 1 5k, Mk 4 T 2R
LB FTAT AL A AT SR A B B 3 AR

FE AR AN 2 AR A, ATE 2 kB 1K
LEAMFZ TR, e T8 88 a 102 5 n T
&4, SEELRS AR AL 3RS R PRI 1T KL

A 7NN TR e, 8 T U Ak, B~ A —
AN BRI KL, T DLIZEF 1 b 5 Y 7K B At — AN
7 LR N G IR AR BB B B I Y, S T T 4
BIEEAWAEERNEN.

W RIVE Z KL 677, A AgNO,
e F g —Fhtel,

I S = 45 ST A1, 10 pmol/LIYAgNO;
ARG AT A AR, TT DASZ A IR K IR AN S K 44, TR
LB AR B A X 2 A A R B 2 LAIX A i)
NEIT, O] B A BT SIS, PSR B i
(11 AgNO, Ak B 4% 356 W 1 B AT i, & 3 24 AgNO;
WIE=3 pmol/LIT, AXC A MITE2 min N IRKIZIK, B
2 EERL R, FOKFL R B HRPUIKE B D e B 2 a0
Hil; 2 AgNOIKE <2 umol/LI, [HFE ¥ &~ %, 4 i
W 7R 58] 14D B ) S0 T 2 K, PR mT DA 5| 2 2 R
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AT AgNO5 T 2% I8 O 1 K FL 2R A Ik 4 L A
TR, T e 21 240 P -5 i DX A T AgNOs I
JEBURYER 2 5, v Re S HoK AL 23 & A R LAY
.

Hk b, BRSO TR A%,
RS A L BRI N4 RN AR A, St
MOAEARIS RS b b A 55, 17025 S XA B g 0 7K
Wt ECRBTIE? B TKILE AMTER, A4
71? REHAEEAEREN A AKR? ",

LB, 11 2 200 B 6 ) R B T e AT 3, TR iR
. BT, RRERREIES, SFEEE DR
HEHAM TBEE. B5%6., ERREED
B WMATIEPRIE 2 (1 I ADRE, BT AH X 1] B S 4%
MR, ik B TR YO, BRI A
H R SE AN SRR S, — BN 2SI 2
S A s AEMER AR ITE R B i TR
ITVEEH, B 3% B AR5 Mk 2 (R A0 7T fig
(SR B iy, PR RAT HUTE S PR S8 B0 P i 2 &
PE. RIUESLIR SR B ) 5 7R A I RHITBE 1. AXG
2 6 1% 3 5 R L I P 8 S8 0% U )
JRE BT, i AT A R B S, FRATT B AR )
R PIAR B BRA R L T — > RIFHIESE.

F - 25 55 o4 A7 A 0 B A K, T BB 2 AT
U AT B AR, 5 {8 L S N A (2~3 min) P 3 4 LR
AL T A A0 B F T, W A
WA LR 7 R W S 411 B, B[] P (0 240 R 25
AU AE LA 3

TR, BRI R 2 B B iR AR AR
BEER, L. BBORE, AR R AN,
HE@EA KR 22 °C, thnlfE s FA K, Bhik,
Xif 8% 9% 4% A BRI, AR Sy — R T D S A&
NIRE A, 5L AR TR AT Ll W 3 (http:/dicty-
base.org/)FE ML 3= 1 SCHR SCRF, J0H 2 H A S )
(EAZH PR AN 22 20 B B B )it A T 7 £ B S B T (5 %
MH)MEE, HA B 502058 Ok, R
EHHTARBCE.
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