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Brain-derived neurotrophic factor (BDNF)
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A systematic review and meta-analysis of clinical studies on major
depression and BDNF levels: implications for the role of
neuroplasticity in depression

(Brunoni et al., Int J Neuropsychopharmacol 11: 1169-1180, 2008)

Study %
(first-named author SMD (95% CI) Weight
1
Shimizu (2003) " *> 1.15 (0.41 to 1.89) 5.55
Aydemir (2005) : 2.05 (0.94 to 3.15) 3.55
1
Gervasoni (2005) —a— 0.54 (-0.01 to 1.10) 6.97
Gonul {2005) | —— 1.48 (0.89 to 2.07) 6.65
1
Aydemir (2006) —:-.— 0.75 (0.11 to 1.39) 6.27
Bocchio-Chiav {2006) —0— 0.55 (-0.04 to 1.14) 6.68
1
Lang — rTMS (2008) : -0.37 (-1.12 to 0.37) 5.50
Lang — VNS (2006) >—t 0.24 (-0.64 to 1.12) 4.66
1
Zanardini (2006) - ; 0.37 (-0.33 to 1.07) 5.84
Yukimasa (2006) —— 0.29 (-0.26 to 0.84) 7.03
1
Huang (2008) = : 0.16 (-0.15 to 0.47) 8.95
Yoshimura — Px (2007) l—O— 1.30 (0.63 to 1.97) 6.06
1
Yoshimura — Mil (2007) —r’-— 0.72 (0.10 to 1.35) 6.40
Marano (2007) e 0.86 (-0.06 to 1.78) 4.43
Piccinni (2008) . : 0.32(051t01.15)  4.95
Piccinni (2008) e 0.78 (-0.07 to 1.64) 4.79
Monteleone (2008) - : 0.03 (-0.68 t0 0.74) b.74
Overall (/% =61.0%, p = 0.001) ¢ 0.62 (0.37 10 0.88) 100.00
1
1
Note: Weights are from random effects analysis !
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Decrease in serum levels of BDNF in major
depression before treatment
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(Shimizu E et al., Biol Psychiatry 54: 70-75, 2003)



Epigenetic biomarker
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Human BDNF
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CpG Island Info
Position: chr11:27700049-27701140
Band: 11pl14.1 Size: 1092 CpG count: 81 Percentage C or G: 60.5%
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Methylation specific PCR

Bisulfate sequencing

Pyrosequencing

Methylight (Methylation specific real-time PCR)
COBRA(Combined Bisulfite Restriction Analysis)
MassArray system




Intensity

"_""": ‘:1-_"'—'_"'A'_'1; f,' A ‘71 G A —
—ac F—G0—Go—F——GC—F—GC—
Non-Methylaled DNA /\ | N
3 | (| (5 e | (e | (e — A A
l T770®—4— l
A—TE—TSATCATC——i A—C C—C G-A-LG—A—C G—dg
U"'U -—-LI:'U—m:—U—.U e U— S— .ﬁ_._.‘__u__‘ AU
—ACHAC——AC— U-GC—6CH-GC—g—G—
U—ACc—AC— #1 =
U-AC— #2 Ut —
e e #3 U—Go—
+16 +32 +16
#2 #1 #3 m'z

MassARRAY (SEQUENOM)% F:

LNEDNAAFILIE D fEITITE

@ NAHILT7AF0E
JEAFILIE CpG = UpG
AFI)L{E CpG = CpG

. @ 54kt

PCRI#E
(200~ 600bp)

EpiDESEINNERIZ & 4754 —
REtEEEVOLET

® @n4sLs—Hyk
(Amplicon)TS4T—IZRB®D
T770F—4—&VYIn vitro 55

T770®E—4—

@MassCLEAVE
U R8s

AFILEIZERTEFL.
SFEODESHRZEERK

® EpiTYPER f&#r

AFILECpGH (%
Fl5E & EE



Demographic characteristics of subjects

Group Gender (M/F) Age (years: Mean + S.D.)
Control 10M/SF 42.3 +9.6 (30 ~59)
(N=18)

Major depression SM/12F 45.6 +12.5 (21 ~61)

(N= 20,2 Z750L)

Schizophrenia 8M/12F 45.6 + 12.5 (21~ 62)
(N=20,1%2%EHY)
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Result of data filtering and analysis of
variance

CpG unit Mean of CpG ratio Mean difference between group Absolute value of mean difference P value of
Control DEP scz C-D C-S D-S Cc-D C-S D-S one way test
CpG 1 0.124 0.023 0.121 0.101 0.003 0.020 0.101 0.003 0.020 3.67E-24
CpG_14 0.051 0.041 0.205 0.010 -0.154 0.195 0.010 0.154 0.195 1.29E-11
CpG_19,20,21 0.025 0.116 0.020 -0.091 0.005 0.111 0.091 0.005 0.111 2.29E-06
CpG 22 0.038 0.172 0.124 -0.134 -0.086 0.258 0.134 0.086 0.258 1.17E-09
CpG_23 0.283 0.034 0.162 0.248 0.121 -0.086 0.248 0.121 0.086 1.14E-12
CpG 24 0.144 0.018 0.084 0.125 0.060 -0.041 0.125 0.060 0.041 9.13E-20
CpG_29,30,31 0.019 0.033 0.211 -0.013 -0.192 0.224 0.013 0.192 0.224 1.76E-11
CpG_3 0.083 0.033 0.176 0.050 -0.094 0.126 0.050 0.094 0.126 3.89E-25
CpG 32 0.368 0.623 0.505 -0.255 -0.137 0.760 0.255 0.137 0.760 1.36E-11
CpG_36 0.004 0.095 0.082 -0.091 -0.078 0.173 0.091 0.078 0.173 1.46E-20
CpG 4 0.589 0.019 0.274 0.569 0.315 -0.296 0.569 0.315 0.296 7.95E-14
CpG_48 0.277 0.018 0.186 0.259 0.091 -0.073 0.259 0.091 0.073 8.51E-24
CpG_6 0.083 0.033 0.176 0.050 -0.094 0.126 0.050 0.094 0.126 3.89E-25
CpG 7 0.124 0.023 0.121 0.101 0.003 0.020 0.101 0.003 0.020 3.67E-24
CpG_71 0.743 0.036 0.389 0.707 0.354 -0.318 0.707 0.354 0.318 2.51E-17
CpG 76 0.036 0.061 0.164 -0.025 -0.129 0.189 0.025 0.129 0.189 4.56E-12
CpG 8,9 0.129 0.106 0.126 0.022 0.003 0.103 0.022 0.003 0.103 0.001241486

Data filtering condition: 1. Calculate mean of methylation ratio in each CpG unit by group (Control, DEP, SCZ).
2. Subtract mean methylation value between group. 3 Transpose from subtract mean value to absolute value.

4. Extract absolute value has upper 0.1 at least one group.
One way test: Analysis of variance between group. P value is not adjustment for multiple test.
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Emax® ImmunoAssay System (Promega)

BDNF Human ELISA Kit (abcam®)
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