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The Improvement of Cell Biology “Cell Agglutination Reaction” Experiment
Teaching and Agglutination Judgment Method

ZHOU Zhihua, LU Guo, HE Yongjin, ZHAO Dongyue, CHEN Hanbing, LI Qin*
(College of Life Science, Fujian Normal University, Fuzhou 350117, China)

Abstract In this study, the conventional undergraduate cell biology experiment “cell agglutination reac-
tion” experiment was comprehensively expanded, and sugar inhibition experiment was incorporated into the “cell
agglutination reaction” experiment to help students fully understand and master the characteristics of lectin and the
glycobase components on the cell surface. By improving the experimental method, 0.4% Trypan blue was used to
stain the cells in the experiment and then observed with an inverted microscope, the initial concentration of cell ag-
glutination could be accurately determined. the method of judging the degree of agglutination was optimized, and

the proportion of cell junction and cell dispersion was used to determine the degree of cell agglutination, which
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could analyze the experimental results more accurately. By improving the teaching method, the hot social issues
and ideological and political elements can be organically introduced into the classroom, and the students’ interest in
independent learning can be fully enhanced. Through the improvement and exploration of the above four aspects,
students can more directly observe the adhesion phenomenon between cells under the action of lectins, and fur-
ther understand the specific binding of lectins to sugar sites and the types and functions of sugar groups on the
cell plasma membrane on the basis of reasonable and accurate analysis of the experimental results. Cultivate stu-
dents’ ability to discover and solve problems independently, and improve the experimental teaching effect. 0.4%
Trypan Blue staining microscopy method and cell agglutination degree judgment method provide a more conve-
nient method for undergraduate experimental teaching and research workers to visually observe the phenomenon
and difference of cell agglutination in the future. and also provide a basis and innovative direction for accurately
judging the definition of initial concentration of cell agglutination under low concentration of lectin, and also

provide a basis and innovative direction for accurately judging the definition of initial concentration of cell ag-

glutination under low concentration of lectin.
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Fig.1 96-well plate solution sampling operation flow chart
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Table 1 Criteria for judging the degree of agglutination reaction
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Table 2 Comparison of the effect of adding seven different concentrations of sugar ligands to soybean crude extract

on rabbit red blood cell agglutination

LS pCHE) % LEA B /nmol -1
Sugar ligands 2! 2 2 2 25 26 27 28 27 210
0.1 mol/L N- Z.1if-D-F- FL i - - - - - - + ++ ++ o+
50 25 12.5 6.25 3.125 1.56 0.78 0.39 0.195 0.098
0.1 mol/L D--FL¥ - - + ++ +++ -+ -+ -+ -+ -+
50 25 12.5 6.25 3.125 1.56 0.78 0.39 0.195 0.098
1 mol/L D-75 %] #i ++ ++ +++ +++ -+ -+ -+ -+ -+ -+
500 250 125 62.5 31.25 15.6 7.8 3.9 1.95 0.98
1 mol/L N- Z. k45 7 ¥ iz ++ ++ +++ ++ ++ 4+ 4+ ++ 4+ -+
500 250 125 62.5 31.25 15.6 7.8 3.9 1.95 0.98
1 mol/L D-H &= ## ++ ++ +++ -+ -+ -+ -+ -+ -+ -+
500 250 125 62.5 31.25 15.6 7.8 3.9 1.95 0.98
1 mol/L - bk ++ ++ +++ - 4+ 4+ 4+ 4+ 4+ -
500 250 125 62.5 31.25 15.6 7.8 3.9 1.95 0.98
1 mol/L MEJR & ++ ++ +++ -+ -+ -+ -+ -+ -+ -+
500 250 125 62.5 31.25 15.6 7.8 3.9 1.95 0.98

*3 BRI 2 BN INSTRAEIR EHEEC A Xt R 4T MRREE SRR RN

Table 3 The effect of adding eight different concentrations of sugar ligands to pea crude extract on rabbit red blood cell agglutination

HRTC A pCHE) fis LL A7 B /mmol- L™
Sugar ligands 21 22 23 04 25 26 27 98 99 910
0.1 mol/L o- FH5:-D-H M - - - - - - + + ++ -
50 25 12.5 6.25 3.125 1.56 0.78 0.39 0.195 0.098
0.1 mol/L D-T &5 4k - - - - + ++ +++ -+ e ot
50 25 12.5 6.25 3.125 1.56 0.78 0.39 0.195 0.098
0.1 mol/L D-% %] 4 - - - £ + ++ +++ 4+ e+ -+
50 25 125 6.25 3.125 1.56 0.78 0.39 0.195 0.098
0.1 mol/L. N- Tt i % B i - - + ++ ++ o o o+ R o
50 25 12.5 6.25 3.125 1.56 0.78 0.39 0.195 0.098
1 mol/L D-[-FL¥# ++ ++ -+ -+ 4+ - ++++ -+ -+ -+
500 250 125 62.5 31.25 15.6 7.8 3.9 1.95 0.98
1 mol/L N-Zit-D-2=FLpH i ++ ++ +++ - -+ - - +++ -+ +H++
500 250 125 62.5 31,2 15.6 7.8 3.9 1.95 0.98
1 mol/L L-75 ki ++ ++ +++ -+ -+ -+ -+ +++ -+ +H++
500 250 125 62.5 31.2 15.6 7.8 3.9 1.95 0.98
1 mol/L MEVE i ++ ++ +++ -+ -+ - -+ 4+ -+ -+
500 250 125 62.5 312 15.6 7.8 3.9 1.95 0.98
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Fig.2 Representative graphs of different cell agglutination degrees

(A). | 1

PBSZEM(A)FH 3 SRR (B) XS S 21 40 B ) A 2R
The agglutination effect of PBS buffer (A) and soybean crude extract (B) on rabbit red blood cells, respectively.
E3 PBSZEMR(XT RS R EHREX RAMIRR SR RE
Fig.3 The agglutination effect of PBS buffer (control group) and soybean crude extract on rabbit red blood cells

(), qcy - = (©) (D)

A: 1.56 nmol/L; B: 0.78 nmol/L; C: 0.39 nmol/L; D: 0.195 nmol/L; E: 0.098 nmol/L.
E4 AEIREN-CHB-D-FZL iR REEE R RE

Fig.4 Cell agglutination degree of N-acetyl-D-galactosamine at different concentrations
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Fig.5 Represents the agglutination degree of D-galactose cells at different concentrations

(A. (B). (C- (D). (E).

A: HENE; B: N- LB & HEIZ; C: D-11#24E; D: L-4 b, B:MERR .

A: glucose; B: D-N-acetylglucosamine; C: D-mannose; D: L-fucose; E: sialic acid.
E6 500 nmol/LiRE(EEHE. N-CELEEMER. D-HEWE, L-5%0E. ERR)BIAEMRREREERRE

Fig.6 Representation of agglutination degree of glycogamate cells at 500 nmol/L concentration (glucose, D-/V-acetylglucosamine,

D-mannose, L-fucose, sialic acid)Representation of agglutination degree of different glycogamated cells

A (B)

4 Oum

A W R B: B BB C: 0.4%HE RIE S5, 3] B R0

©

Hi AR IRKE I B3 S e Ao 1

A: ordinary microscope; B: inverted microscope; C: inverted microscope after 0.4% Trypan blue staining. Arrows indicate some examples of cell agglu-

tination in the image.

El7 NEFAELRY S MR RS RARE

Fig.7 Comparison of different methods to observe the effect of cell agglutination
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