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Effects of Genetic and Environmental Factors
on the Depression in Early Adulthood®
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| ABSTRACT I

O bjectives : The authors purposed to present data for explaining gene—environmental interaction causing

depressive disorder by examining the effects of genetic factors related to the serotonin system and en-
vironmental factors such as stressful life events in early adulthood.

Methods : The subjects were 150 young adults(mean age 25.0+0.54), a part of 534 freshmen who had
completed the previous study of genotyping of TPH1 gene. We assessed characteristics of life events, de-
pression and anxiety scale and checked if they had a depressive disorder with DSM—IV SCID interview. Along
with TPH1 A218C genotype confirmed in previous study, TPH2 —1463G/A and 5HTR2A —1438A/G genes were
genotyped using the SNaPshot™ method.

Results : In comparison with the group without C allele of TPH1 gene, the number of life events had a signi-
ficant effect on the probability of depressive disorder in the group with C allele. Other alleles or genotypes did
not have a significant effect on the causality of life events and depressive disorder.

Conclusion : The results of this study suggest that TPH1 C allele is a significant predictor of onset of de-
pressive disorder following environmental stress. It means that the TPH1 gene may affect the gene—environ-
mental interaction of depressive disorder.

KEY WORDS : Depressive disorder - Tryptophan hydroxylase - Serotonin receptor - Life stress - Gene—environ-
ment interaction.
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Multiplex PCR primer sequences

TPH2, ARG441HIS(607478.0001)

HTR2A, -1438G/A(182135.0002)

5’-CTITTGACCCAAAGACAACTIG-3’
5’-ATGACATTGACTGAACTGCT-3’
5’-AACCAACTTATITCCTACCA-3’
5’-AAGCTGCAAGGTAGCAACAG-3’

Forward :
Reverse :
Forward :
Reverse :
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Table 2. Demographics and psychopathologic characteristics of subjects, N (%)
No depression Depression Total
Birth year 1978 1(C 0.9 0( 0.0 1C 0.7
1979 1( 0.9 2( 4.7 3( 2.0
1980 2( 1.9 2( 4.7 4( 2.7)
1981 89( 83.2) 34( 79.1) 123( 82.0)
1982 14( 13.1) 5( 11.6) 19( 12.7)
Sex Men 77( 72.0) 25( 58.1) 102( 68.0)
Women 30( 28.0) 18( 41.9) 48( 32.0)
Occupation Students 75( 70.1) 25( 58.1) 100( 66.7)
Unemployed 5( 4.7) 5( 11.6) 10( 6.7)
Employed 27( 25.2) 13( 30.2) 40( 26.6)
Marital status* Unmarried 107(100.0) 40( 93.0) 147( 98.0)
Married o( 0.0 3( 7.0 3( 2.0
Status Being in school 72( 67.3) 25( 58.1) 97( 64.7)
Absent temporarily 3( 2.8) o( 0.0 3( 2.0
Graduate 32( 29.9) 16( 37.2) 48( 32.0)
Others 0( 0.0 2( 4.7 2( 1.3)
Military service Finished 71( 66.4) 25( 58.1) 96( 64.0)
Not-finished 5( 4.7) o( 0.0 5( 3.3)
Excused (male) 1( 0.9 o( 0.0 1C 0.7
Excused (female) 30( 28.0) 18( 41.9) 48( 32.0)
Religion Christian 20( 18.7) 9( 20.9) 29( 19.3)
Catholic 13( 12.1) 3( 7.0 16( 10.7)
Buddhist 21( 19.6) 5( 11.6) 26( 17.3)
Minority 2( 1.9 2( 4.7 4( 2.7
No religion 51( 47.7) 24( 55.8) 75( 50.0)
Total 107(100.0) 43(100.0) 150(100.0)
Life event and Life event count” 22.9( 11.8) 35.1( 10.8) -
psychopathologic Life event severity | 30.6( 15.7) 64.3(146.6) -
variables, MEAN(S.D) o 1 41 2.9 16.4( 6.8) -
BAIT 6.4( 6.2) 14.5( 10.4) -
* 1 p<0.05 by chi-square test, T : p<0.05 by Mann-Whitney U test. S.D : Standard deviation, BDI : Beck depre-

ssion inventory, BAI :

Beck anxiety inventory
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Table 3. Allele and genotype distribution between
groups, N (%)
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Gene Group Total
No depression Depression
TPH1*
A 125( 63.8) 28( 36.8) 153( 56.3)
C 71( 36.2) 48( 63.1) 119( 43.7)
AA 41( 41.8) 3( 7.9 44( 32.4)
AC 43( 43.9) 22( 57.9) 65( 47.8)
CcC 14( 14.3) 13( 34.2) 27( 19.9)
HWE 0.64 0.37 0.56
TPH2
G 204(100.0) 76(100.0) 280(100.0)
A o( 0.0 0o( 0.0 o( 0.0
GG 102(100.0) 38( 0.0 140(100.0)
GA o( 0.0 o( 0.0 o( 0.0
AA o( 0.0 o( 0.0 o( 0.0
HWE 0.00 0.00 0.00
S5HTR2A
G 108( 52.4) 44( 63.7) 152( 52.8)
A 98( 47.6) 38( 46.3) 136( 47.2)
GG 28( 27.2) 11( 26.8) 39( 27.1)
GA 52( 50.5) 22( 53.7) 74( 51.4)
AA 23( 22.3) 8( 19.5) 31( 21.5)
HWE 0.52 0.54 0.47

* 1 p<0.05 by chi-square test. HWE : Hardy-Weinburg
equilibrium, TPH : tryptophan hydroxylase, 5HTR2A :
5-tryptamine receptor 2A
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Table 4. The influence of genotypes and psychosocial variables on depression group*

s P Odds ratio 95% C.I.
Life event number 0.122 0.001 1.130 1.055— 1.211
C allele 2.411 0.002 11.144 2.336—53.162

+ 1 by logistric regression analysis. C.I. : confidence interval, C allele : presence of C allele in TPH1 genotype



Table 5. Correlation between life event number and BDI scores according to TPH1 and 5HTR2A genotype*

N Correlation coefficient Correlation significance level
TPH1 Cc(-) 44 0.317 0.05
C(+) 92 0.463 0.01
S5HTR2A G(-) 31 0.428 0.05
G(+) 113 0.409 0.01

+ by Spearman correlation analysis. TPH :

tryptophan hydroxylase, SHTR2A : 5-tryptamine receptor 2A, C(-)

group : allele subjects include AA genotype of TPH1, C(+) group : allele subjects include CC or AC genotypes
of TPH1, G(—) group : AA genotype of HTR2A, G(+) group : GG and AG genotype of HTR2A

1.00 - | —e— C(-) group(n=44)
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a2
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Q
S 040 -
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Fig. 1. Effect of life event number on mean probability
of depression according to TPH1 genotype. * :
p<0.05 by chi-square test, C(—) group : allele
subjects include AA genotype of TPH1, C(+) gr-
oup : allele subjects include CC or AC genoty-
pes of TPH1, low : below 20 of life event number
score, middle : 21—40 of life event number sc-
ore, high : above 41 of life event number score.
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