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Association of the Period3 Gene Polymorphism and
Seasonal Variations in Mood and Behavior

- %7

)

°J3

71a

) 54

Heon-Jeong Lee, Seung-Gul Kang, Leen Kim

B ABSTRACT

Circadian rhythms have been observed to be disturbed in mood disorders, especially seasonal affective disorder (SAD). Clock related
gene variants also have been suggested to be associated with seasonality (seasonal variations in mood and behavior). This study
tested the potential association between a length polymorphism of Period3 gene and seasonal variations in mood and behavior. 297
Korean college students were genotyped for the Period3 polymorphism and were for evaluated the seasonal variation by Seasonal
Pattern Assessment Questionnaire (SPAQ). The genotype frequencies were 0.76 for 4R/4R, 0.22 for 4R/5R and 0.013 for 5R/5R. The
global seasonality score was not different among Period3 gene variants (4R/4R, 4R/5R and 5R/5R) except for ‘sleep length’ subscore.
The 5R/5R genotype showed the higher ‘sleep length’subscore than others (p=0.024). The comparison between seasonals (syndro-
mal plus subsyndromal SAD determined by SPAQ) and non—seasonals did not show any significant difference in frequencies of
genotypes. These findings suggest that there is a possibility that the investigated Period3 polymorphism may play a partial role in

the susceptibility of seasonal variations in a Korean population.
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ATV Bt A% 22.94(SD=2.3) ¢ aeehsta <]
Fhepstol] Ajgtsl= oighy 2977 (A 189%, <12t 108)
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Al < Rosenthal 5(11)¢] 73 Seasonal Pat-
tern Assessment Questionnaire (°]3} SPAQ) & ]85k
o} SPAQE H§AF A7) 718K A K (self-rating
scale) & ZWHA AlHA 4= (Global Seasonality Score, ©]
sk GSS) & SAste] AN AEE Frleles =itk Al
BATg A7 H(sleep length), AF&E(social behavior),
71%-(mood), AZ(body weight), oUA] 45=(energy level),
218-(appetite) 5] 67H4] FES Aol gtk (05D ollA v
5 ol o] At R 72 Brletes Holglom, &
ol Aol 71 e A9 0FelM 7P =2 73 24
A7HA 7hAek 5 olejsk AlEA mligo] gl A
(seasonal problems) & 4°7]= A%s ‘9T ok (0%
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B Ao A= Kasper 5(12) 9] A 715 2 4-38}0]
SAD 9 ols34 A 71l (subsyndromal SAD,
oJs} S=SAD) 2 tro] #4813 o] 7]l wh=H, SAD
= 1) GSS 117 o¥elH, sAlel 2) AEA 7]wdsol
FTEQCH o) wAE Yo B2 Yot et
S=SAD+= 1) GSS 117 o)delH, FAlel 2) AEA 71
5ol T5k MTHOR [ v B 13 [oRE 23TH)
o FAE Uo7 A%, T GSS 98 T+ 108019, &
Alell AR 71eiEe] 13 o] Al 4o HvE
Ao}, wat Kasper 5(12) 9] 7)ol ujg}, AL, o
T8 5o AR Ak 717t #Hot(feel worst) Q1
AI71E o= AR Hell=Alol et 75l
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QIAamp Blood Kit(Qiagen, Germany) & AREsto] Wy
Tl genomic DNAES %3912, PCR A% (primer)
= = 294} forward @ 57 —TGGCAGTGAGAGC-
AGTCCT-3", reverse : 5" ~AGTGGCAGTAGGATG-
GGATG-3". PCR ®Eg-2 1 pL(20 ng) 9] 34% geno-
mic DNA, 5 pLo] APl E§E(1.25 pmol/L), 1 xLe]
10 mmol/L deoxynucleotide triphosphate, 2.5 pL 10X
buffer [500 mmol/L KCl, 100 mmol/L Tris—HCI(pH 9.0),
1% Triton X—100], 12 L9 =57, 2.5 L2 25 mmol/L
MgCl,9} 1 L Tag polymerase (5 units/ L) = &slo] 25
118 AAZ PCR 3330t} PCR W71 94 CollA]

R & 947CellM 30 — B8TeA] 30 — 72T
oA 30% & & 353] WHESSlaL, v Ete ® 727
Al 3WZE HESAIAA YEks DNA F-915 SZAZh A4
52 2% agarose gelZ 220VolA 3087t #7952 3
$31, 247 bpelA 7k DNA band”} YERE 7-%- BR/GR, 193
bpollMnt LR 7% 4RI4AR, 7 1Hl EFolM band7k
Ehbs 7495 4RGR g 07 A stoith(14).
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Table 1. Seasonal mood and behavior patterns among Period3 genotypes

4R/4R (n=227) 4R/5R (n=66) 5R/5R (n=4) 22 df p
GSS 6.573.95 6.534.00 7.75+£2.99 0.64 2 0.728
Sleep length 1.22+0.85 1.08+0.85 2.250.50 7.44 2 0.024
Social behavior 0.74+0.94 0.80-0.83 0.75-0.96 0.87 2 0.649
Mood 1.32+£1.01 1.21+1.07 1.75+0.96 1.64 2 0.441
Body weight 0.85-0.82 1.06+0.91 0.50--0.58 3.43 2 0.180
Energy level 1.31+£0.90 1.30+0.99 1.25+0.96 0.02 2 0.993
Appetite 1.11+0.98 1.14+1.08 1.25+0.50 0.25 2 0.883
Seasonal problem 1.50+1.04 1.41+1.04 1.00£0.82 1.51 2 0.469

Data are reported as mean+SD, GSS : global seasonality score, »2 : Kruskal Wallis test

Table 2. Comparison of the Period3 4R/5R genotypes between seasonals and non-seasonals

Genotypes
4R/4R 4R/5R 5R/5R Fisher exact test

Seasonals (n=68) 54 13 1 22=0.49
p=0.78
Seasonals, winter type (n=51) 39 11 1 22=0.17
p=0.92
Seasonals, summer type (n=17) 15 2 0 x2=1.47
p=0.48

Non-seasonals (n=229) 173 53 3

Seasonals : SAD+subsyndromal SAD

Fisher exact test : Non-seasonals vs seasonals, seasonals winter type, or seasonals summer type

P4 AFPIAe] Period3 A 4RMAR 4R/
5R, 5R/5R 77} 2274 (76.4%), 668 (22.2%), 48 (1.3%)
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WA AZ3 5 (delayed sleep phase syndrome ; ©]8}
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(diurnal preference)AF0]2] 3-8 AAISIIT) Archer &
(179 A ol¢h= tha thE A& Rarskgi=d], P
riod3 472 5R tfF-HA+= o} %(mornmgness)»} Sl
#Ho8)a, 4R 2= A9 (eveningness) ¥ A
wHololrkal Harstlon, 4R A7} DSPS$} 75
Al AEAAE Atk B skl

Period39} Al del 3t o] 7= Johansson (6) 2]
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