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[Abstract] Objective To study the effect of epileptic neuron model after transfection of microRNA
(miRNA) - 212 on brain - derived neurotrophic factor (BDNF)/tyrosine protein kinase B (TrkB) signaling
pathway. Methods The primary rat hippocampal neurons were cultivated in wvitro for 7 d and were
randomly divided into 8 groups: control group, epilepsy group, control + BDNF group, epilepsy + BDNF
group, control + miRNA -212 group, epilepsy + miRNA -212 group, control + miRNA -212 + BDNF group,
epilepsy + miRNA-212 + BDNF group. Epilepsy model of hippocampal neurons were established by being
exposed to Mg’" free extracellular fluid for 3 h. And then the neurons were put back into the normal
extracellular fluid of magnesium for 2 h and slow virus diluent was dropwise added for transfection, so that
miRNA-212 lentiviral vector was structured. Protein was extracted after 48-72 h. BDNF was added into
media 10 min before protein was extracted. Immunofluoresence double staining, patch clamp technique and
Western blotting were used to observe the effect of miRNA -212 transfection on BDNF/TrkB signaling
pathway. Results After BDNF was injected, compared with the control group and epilepsy group, the
phosphorylated TrkB (pTrkB)/TrkB value was significantly higher in control + BDNF group and epilepsy +
BDNF group (P =0.001), suggesting the BDNF/TrkB signaling pathway was activated. After transfection of
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miRNA-212, the pTrkB/TrkB value in epilepsy + miRNA-212 + BDNF group was significantly lower than
that in epilepsy + BDNF group (P = 0.001), suggesting the BDNF/TrkB signaling pathway was suppressed.
Conclusions When hippocampal neurons were transfected miRNA-212, the BDNF/TrkB signaling pathway
was suppressed, but BDNF could activate the BDNF/TrkB signaling pathway.

[Key words] FEpilepsy; Hippocampus; Brain - derived neurotrophic factor;  Protein - tyrosine
kinases; MicroRNAs; Transfection; Immunoblotting; Cells, cultured
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Figure 1 Fluorescent inverted phase contrast microscopy findings on the morphology of rat hippocampal neurons
after original generation for 7 d.  x400 Hippocampal neurons in control group had great soma and obvious halo
around. Protuberances interwove into a sparse network (green fluorescence indicated MAP-2-positive neurons, Panel
la). MAP - 2 staining Hippocampal neurons in control group had great soma and obvious halo around.
Protuberances interwove into a sparse network (green fluorescence indicated MAP -2 - positive neurons and blue
fluorescence indicated DAPI-positive nuclei, Panel 1b). MAP-2 and DAPI double staining Hippocampal neurons
in epilepsy group presented no abnormal morphology (green fluorescence indicated MAP-2-positive neurons, Panel
lc).  MAP - 2 staining  Hippocampal neurons in epilepsy group presented no abnormal morphology (green
fluorescence indicated MAP -2 -positive neurons and blue fluorescence indicated DAPI - positive nuclei, Panel 1d).
MAP-2 and DAPI double staining
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Table 1. Comparison of the frequency of neuronal
spontaneous discharge between control group and epilepsy
group (x s, Hz)

Group N Frequency
Control 9 0.45+0.05
Epilepsy 9 1.86£0.19*

*Levene test, F =6.983, P=0.018. Adjusted t=-20.305, P =0.001
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Figure 2
spontaneous discharge of rat hippocampal neurons in control

Patch clamp technique was used to test the

group and epilepsy group. Hippocampal neurons in control
group had spontaneous discharge by accident (Panel 2a).
Hippocampal neurons in epilepsy group showed spontaneous
discharge of continuous rigidity and high - frequency burst

(Panel 2b).
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Table 2. Comparison of pTrkB/TrkB ratio among 8 groups Table 3. Factorial ANOVA of pTrkB/TrkB ratio in 8 groups
(x s, relative gray value)
Source of variation SS df MS Fvalue P value
Group N pTrkB/TrkB || Group N pTrkB/TrkB BDNF 3936 1 393 29183 0.001
Control 6 1.00£0.00 || Control+ miRNA-212 6 0.60+0.05 MmiRNA-212 3147 1 3147 23315 0.001
Epilepsy 6 0.66+£0.07 || Epilepsy + miRNA-212 6 0.36 £0.06 BDNF x miRNA-212 0315 1 0315 2336 0.134
Control+ ¢ 2.11+0.15 || Control + miRNA-212+ ¢ 0.87+0.09
BDNF BDNF Error 5.939 44 0.315
Epileps Epileps iRNA-212
pone T 6 1022002 ) CRIERSy T To6 0912031 Total variation 55.884 48
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BT BRI Oy 22 53 B

TrkB, tyrosine protein kinase B, % % M & 1 ¥ B8 B; pTrkB,
phosphorylated TrkB, B #2 £ fix 2 2 & 1 # & B; BDNF, brain -
derived neurotrophic factor , I i 1 #i 48 8 35 H

1 2 3 4

3a

TrkB, tyrosine protein kinase B, W % B2 & 1 ¥ B B; pTrkB,
phosphorylated TrkB, B #2 1t 1 % 2 & 1 # & B; BDNF, brain -
derived neurotrophic factor, 5 I 1 #i 48 8 35 K

3b

1: control, IE % X B2 5 2 epilepsy, W4l ; 3: control + BDNF, 1E % + BDNF 41 ;4 : epilepsy + BDNF, #iii + BDNF 41 ; 5: control +
miRNA-212, IEH + miRNA-212 41 ;6:epilepsy + miRNA-212, 57 + miRNA-212 41 ;7 : control + miRNA-212+BDNF, IE % + miRNA-
212+ BDNF 41 ;8 : epilepsy + miRNA-212 + BDNF, % + miRNA-212 + BDNF 41, TrkB, tyrosine protein kinase B, i 2 f& 25 [ i
B pTrkB ., phosphorylated TrkB ., B2 fb i 2 W 3 1A B s B-actin, B-LEN 1
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Figure 3 Western blotting was used to detect pTrkB, TrkB and B-actin in 8 groups.

control + BDNF group and epilepsy + BDNF group (Panel 3a).

group, epilepsy + miRNA-212 group, control + miRNA-212 + BDNF group and epilepsy + miRNA-212 + BDNF group (Panel 3b).

Comparison of control group, epilepsy group,
Comparison of control group, epilepsy group, control + miRNA-212
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