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Abstract

Objective: To investigate the association between Tef rs738499 gene polymorphism and depres-
sion in different subtypes of Parkinson’s disease in China’s northern Han nationality. Methods: A
case-control study design was adopt in the 230 patients with Parkinson’s disease (PD group) and
250 healthy control subjects (control group). According to exercise symptoms and UPDRS score,
PD group was divided into three types: Tremor type, postural disorder type and uncertainty type.
PD patients were divided into depression group (PDD group, n = 116) and non-depression group
(non-PDD, n = 114) according to HAMD score. Polymerase chain reaction combined with restric-
tion endonuclease polymorphism (PCR-RFLP) were used to detect and sequence the distribution
of Tef rs738499 allele and genotype. Results: (1) Compared with the control group, the allele of
the T allele had no significant difference in the PD group (OR: 0.983 95% CI: 0.720 - 1.342 P =
0.913). There was no significant difference in wild type genotype that is TT genotype in the PD
group (OR: 0.931 95% CI: 0.646 - 1.340 P = 0.699); (2) after PD patients were divided into PDD and
n-PDD group, T allele between the two groups had statistically significant difference. T allele risk
of occurrence PDD was 3.0 times more likely than the n-PDD group’s occurrence in G allele (OR:
2.975 95%CI: 1.838 - 4.815 P < 0.01). And the wild type genotype was statistically significant dif-
ferent between the two groups. The occurrence of PDD risk in TT genotype was 4.6 times higher
than that of TG + GG (OR: 4.646 95% CI: 2.637 - 8.186 P <0.01); (3) there was significant difference
between PDD group and n-PDD group in the three subtypes of TT genotype; (4) course of disease,
UPDRS-III score, Tef rs738499 TT genotype were an independent risk factor for PDD. Conclusion:
Tef rs738499 TT genotype and T allele are associated with different subtypes of Parkinson’s dis-
ease in Han nationality in northern China.
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H#: B B DR A B Tefrs738499E R £ A 5 ISR A F AL & F MR AR, 7k R
FRBIM BB i, HRE2305M &R B (PDA) 25068 Mg a4k s B 4H), WiEshiERE
UPDRSPF/MHPDA S AREIA . RHMGE ., AHEZBMER, FHREHAMDIE K PDEE 73 AR
41 (PDD#, n = 116)AIFEMAR L (non-PDD, n = 114) . N Ff 5 & Bk = S2-FR ) 1k 17186 £ 2544 (PCR-RFLP)
T Tef rs738499F M ERMBER A 44, FHITWFRAE. &R: (1) SHREAME, ZALETS
P ERFEPDA h E H T L H %5 L (OR: 0.983 95%CI: 0.720~1.342 P = 0.913), HARERFR R I TTER
RIFEPDA S Z TG+ % E XL (OR: 0.931 95%CI: 0.646~1.340 P = 0.699); (2) ¥PDHE ¥4 ~NPDDY
n-PDDAJE, TEMBERERAZ A WEENERITFEE L, TEHAZERKEPDD XK En-PDDARG
SRR R f73.04% (OR: 2.975 95%CI: 1.838~4.815 P < 0.01), FFAREFMEFHH | LB EHE %
RN, TTERAEAEPDDHIRERTG + GGEL)4.6/%(OR: 4.646 95%CI: 2.637~8.186 P < 0.01); (3)
ZALETTEREE A =F TR 5 FPDDA Sn-PDDAYHFEREER; (4) WFE. UPDRS-IIES. Tef
rs738499f TTEFE ZLZPDDH ML AR ER . &i: FEILHFDEAT, Tefrs738499 TTERAE KT
S EF S HERRA FEL G FH AR

eI 4L
W42, WA, MAS, Tefrs738499EEL A
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1. B

<5 A% (Parkinson disease, PD), & —F &4 NH WL £e RGN, IRRERIR BAF L1
B, JURE. BIEEMERDERFEEFBIERI, EF R Z SR, Wi, EE. i
HRPERS . (FALSE . HIARZ PD 5 WIMARIZZNAEIR, 2045 35%0) PD &3 < HBUMARGE R[], @ E R
Wi 3 AR R AR TS T [ 2] . PD KR A AR R R VR 1) 2 Sy T S U, R T HA YT I EE R A2 11% (3]
IR 4 A% 95 & JE 404 (Parkinson Disease Depression, PDD) fJAH 5 B8 25 -5 #ARAE BEAT 5L 3 767, *t
P v B AR NE T S 97 LB A g R B AR LR L, {H PDD (A LI AN B

][l
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WAESR, AWEFiHIE, Tef rs738499 {7 5 £ 415 PD A IFHENR AT S AR IZ s RAH G [4]. Tef Rik
FE R R A AR BRI R T (Thyrotroph embryonic factor, TEF), ‘& 2 & o il 2 e Al P 2 L e 1) = s R o
(PAR bZip) K 7RI iz —, Mk iR, siE. IR, 0. MEsh Sy,
R E B A G IE R [5] o AN A0 B AESR I B 7 DU AR %A s 2 R 2 A6V 5 0 &AW A R AL A
AR [ AH A

2. WEE55*®
2.1 IRMRRESE

JBIZH 2 2010 4F 8 H~2012 4 12 75 B K5I I8 R Re by L B X 4 W Rb S & fom B . &
i 230 15 B3 A RF A o I ) 4 AR08 I R N R 2 Wb vfE [6] . 283k CT 8 MRI G2, HERRIA & AR 2 A1
MG AR INEEAAE S Pk PR 8 A8 ™ B R A FIORS #1528 S SR 52 3 o AR 24 TR AR P 0 2 i 41 A8
BERMHAMD) [71f3E5r, ¥ PD 2 AR ZH(HAMD < 8 72 AIFIARZH(HAMD > 8 43), Hd PD &340
AR3L 116 ), 4EES 44-82 %, Hrb Bt 58 A (50.0%), PD JFEHMARIL 114 4], £ 45~81 %, Hrh 5k 58
N(50.9%). HR# PD & B85k & UPDRS ¥F53[8], # PD 4lidt— 7 ARREiM(n = 102), ZHpRpGH
(n = 105). AHER(n = 23) =FpRAY, =FhRB I — B0 AR SRR . X HRZHE LS PD A&
TS | 1) S AH UL IC e B A A, HERRAMAR SB35 3L 250 51, ¢ 34~89 %5, Horh Btk 134 A (53.6%)-

AW FCIEIEL T BRI B R AR BER Aot T 2R E B MRS,

e WO RIE G 238 B, XFHEZH 260 i, 1M 5 IR R R IR v i 2 230 5, xR
250 .,

2.2.1. DNA 28

BT 2R 3 T3 = 2 Wl A B 5 ok L (O 491 4T N Bt Jis vk H e /=R df) Bmil BT EDTA bt
FEIRME E 2h, FIHE T 2700 r/min 2.0 10 min, Y _EIERR E40H)Z 5 58 T 2 A Eppendof %+, —80°C
URAERFIN o I FH I 2 PR 4 DNA $ G (A 25 O A ) B2 X 1 41 B N DNA (Tiangen Biotech Co., Ltd.,
Beijing, China) . 41 15 BR 35 P2 14 R U0 53047 o X S HL DNA J2E47 5558 - 1% IR B ke rivk Al DNA
ST ) 6 B

2.2.2. PCR i/ 1

S AR TRRA R A " ot -G, AR E Eppendorf 2 m] 427 PCR X414 H 5
K FBto PCR & NAA & 50 uL: DNA 54 10 uL, Premix Ex TagDNA R A 25 uL (7% buffer, dNTP,
MgCI?"), E. F#5I4%% 4 pL (10 umol / L), HNXFE/KZE 50 L. PCR JRMiZfh: 95°C HiAE 1 5 min,
95°CAxME 10's, 62°CiB -k 30's, 72°CHEfH 50's, AT 32 MG, FJafE 72°CARIE(H 5 min, § 1% PCR
FEYIAE 2% AR B B AG I, WL AL R . PCR §7 14 74 1] (New England Biolabs, Beijing, Bcll)
JE4 2% IR W IS B ok S B AR b R G, SR 4h rf e SE N AL . AN PCR-RFLP FIHER S, BH
WUEBEZAL S =P R 8 % 3 MR AT o 517 5 R N DIEEAE S S BN E 1.

3. 8RS

A Hardy-Weinberg ~F-i o 46 WL 24 A 2 3 HA FEAAR AR R FH SPSS 17.0 (SPSS 18.0, Chicago, USA)
G AT R T FFA IER DM ERRIL X +s FoR, AATFETRLECRH B t AR50 E 58 4
BEHLBE T RS 25 2 00T s TH R RHEBOR A o KRk Fisher's KA S0 6 4L IA T R, SR A
SR TR AT REAT 430 2K 3R logistic [RIJA 5> Hr-PAT 46 . 2. UPDRS-IIIVE/ oM R & . 5

®
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IR 754 015 {37 35 R SR 257 P ARG 5% B2 (odldis ratio, OR) %75 P < 0.05 & X N2 R4 it 2 3L
4. BER
4.1, —fils R SR

PDD 4141 n-PDD ZHAEAFE# . Wife. UPDRS-IIPE5 EI5fEAE R 2 22 7 (35 P < 0.05), T AE 170 T i 3
ZR(FIP>0.05). W7 2.

4.2. Tef rs738499 EFE PCR-RFLP &R

=2 Bell N YIBEES U G B IR PR FEL K, S I0IE B0 3 ML AL: TT M5 BRI 124
bp; TG A Bk 124 bp. 108 bp. 16 bp; GG %4/ B/ 108 bp. 16 bp. Wi 1.
4.3. Tef rs738499 FNMEEAME R RSN LB

Xof IR 2 I (R R 3 AT 646 36 3 75 & Hardy-Weinberg “F#(P > 0.05). i BHEEAR BAG NBER M. (1) 55T
HRZHAHEL, A0 T AR A PD 4Hh 250 e it 27 & L (OR: 0.983 95%Cl: 0.720~1.342 P = 0.913), Hf
A TUEED RN TT BRI PD b 2 5 T 4 it 2 & L (OR: 0.931 95%Cl: 0.646~1.340 P = 0.699): (2)# PD
&% 45> PDD 5 n-PDD @), T SSAIEEAERH 2 (A LA A St e 3, T AR & 4E PDD (1)
K n-PDD 2072 G 547 3L 1) 3.0 /% (OR: 2.975 95%Cl: 1.838~4.815 P<0.01), HE 7KL ALE P4
Z LR ZE A G, TT EEARA PDD IR 2 TG+GG AU 4.6 £i5(OR: 4.646 95%Cl:
2.637~8.186 P < 0.01). W% 3.

4.4. ZEAE Logistic EYISH

PR i FE . UPDRS-TITE S Tef rs738499 [FIRS 44 N [6] )4 /5 FE, #WiFE. UPDRS-IIIVE 4y Tef rs738499
F) TT JE R A2 PDD ML fERG IR 2. L% 4.

4.5. ZALREE PD 48 3 FIE B P ELR 4T
HE—DHs PD Hp Sy B . ARG A E M =Fh )5, &A% PDD 415 n-PDD A4

Table 1. PCR relative parameters
#* 1. PCR REIHEX S

SNP 5191(5'-3") BBEPILIRE R 1)
0 TT(L124bp)
rs738499 F: GGTTGCCCACGCATCCTGAT Bell 62 C TG(124bp + 108bp + 16bp)
R: GGACTTTCCCAAGGTCATAAGCTAG GG(108bp + 16bp)

Table 2. General clinical data

F 2. —RRIRRER

PD 41 PDD 41 n-PDD 41 R ZH
(n =230) (n=116) (n=114) (n = 250)
ER(X) 64.9 +9.51 63.3+9.96" 66.5+8.78 66.8 +9.81
5, %) 116 (50.4) 58 (50.0) 58 (50.9) 134 (53.6)
() 5.07 572" 440 e
UPDRS-III(4}) 28.3+12.61 32.4+12.38" 242+1151 e

¥: 5 n-PDD 4Lk, "p<0.05.
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Figure 1. 1: Way DL600 Markers, 2: TT type, 3: TG type,
4: GG type (16bp not displayed)

[ 1. 1: j&Jy DL600 Markers, 2: TT &, 3: TG &, 4:
GG B#I(16bp K ER)

Table 3. Genotype and allele frequency
= 3. BEBFIFAEESRERLLE

T

G

P OR 95%CI TT TG+GG P OR 95%CI

PD 363 (78.9%) 97 (21.1%) 0913 0.983 0.720~1.342 134 (58.3%) 96 (41.7%) 0.699 0.931 0.646~1.340

PDD 203 (87.5%) 29 (12.5%) <0.01" 2975 1.838~4.815 88(75.9%)  28(24.1%) <0.01" 4.646 2.637~8.186

n-PDD 160 (70.2%) 68 (29.8%) 46 (40.4%) 68 (59.6%)

XIHE 396 (79.20%) 104 (20.8%) 150 (60.0%) 100 (40.0%)

7¥: 5 n-PDD Z4itk, "p<0.05.

Table 4. PDD’s risk factors
< 4. PDD HIEEE

Bl
ik
RRE

UPDRS-IIT#4
Tef

EAR$ PR OR (95%Cl) P {
-0.206 0.033 0.813 (0.763-0.868) <0.01
1.084 0.176 2.957 (2.094-4.175) <0.01
0.062 0.016 1.064 (1.030-1.099) <0.01
1.716 0.387 5.562 (2.604-11.877) <0.01

BEATEOAE, S5 EIR: A A TT BRI BUAE = FhE A 5347 PDD 415 n-PDD 447 1E % 2 5 o 7EFRH
A, TT ZRAKEAE PDD A2 TG + GG %1 4.2 £%(OR: 4.242 95%Cl: 1.807~9.958 P = 0.001); fE%
FABERGAL A, TT 2K 7% 4 PDD XS /& TG + GG %4 4.1 5(OR: 4.082 95%Cl: 1.788~9.318 P = 0.001);
AT E MM, TT KA %4 PDD X2 TG + GG AL 13.3 f%(OR: 13.333 95%Cl: 1.775~100.142

P=0.012). W#%5.

5. i

IR T EENTE WRHZ —, I EIBEEI A . W I SR 0 IR AR IS e

O
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Table 5. The allele at tremor type, postural disorder type and uncertainty type’s comparison
=5 ZMUSERE, EREBEIHER=MIELER

apit! Vaih HER A P& OR 95%Cl
TT TG + GG
B PDD 40 (76.9%) 12 (23.1%)
n-PDD 22 (44.0%) 28 (56.0%) 0.001 4.242 1.807~9.958
RIERE PDD 40 (74.1%) 14 (25.9%)
n-PDD 21 (41.2%) 30 (58.8%) 0.001 4.082 1.788~9.318
AiER PDD 8 (80.0%) 2 (20.0%)
n-PDD 3 (23.1%) 10 (76.9%) 0.012 13.333 1.775~100.142

o FRTEHLE A . 2 E VN ARG 8 14 T 3R 5 ISR R AL [FIE F 145 R

Tef fEA—F BB, B RIRIE =Y MG FAR IR R+, TEF 22 MR H5E(PAR bZip) 5 [l
THRIEWIAZ —. Tef BWRIEY) TEF SH&si A, QMRS MR ESA X, miR-125b
AL HZRIA[9] . PAR bZip BRI /N B2 H B 42 33 R AR 35 L, TG P 5- €6 Ji R 22 B e /K ST AR [10]
ZHNV NN RSB -k, XHE FIREMZ OS8R R 2 2 ALK
PP Z —[11], {25 PD MK R MASIH. PD 5 iE & A IS 2 SOR A P9 22 ELRG&  PRARG, TR il
W - LY EIREN S EE AR N, JUHEIE PDD B [12] [13] [14]. HUbHERT Tef
FEPR 9 AR T B ad o 5| A e e 3 AR 3R L T 2 5 21 PDD B AL

ARG R, fEHEAL G BUR AR T, Tef rs738499 £7 555 PD &I AR A AL, TT HEEARE
& E PDD KA GG IR & . Kripke Z5[15]0F 70 & B, Tef rs738499 K £ &M SHALH E % VIR . Hua
ZE[4] [16]WF7C KB, Tef rs738499 {7 £ 5 PD & JFHEARIEAS . FIAFLEARIZSREIRM O, X 5RATHIME T 45
RIAR—F . (HARFFARYE UPDRS V404 PD & 7 B EAL . RHEAGA, e M =F 8, HAE
AR TT SR ZUAE PDD 415 n-PDD 12 AR R E 25, 0 TT R PD B EERE S &
FEAMAR, b 2BAE L 7% 8500 TT JEH A5 PDD AH2C Btk 2 #h, FAT T8 &I PD R FE KA1 UPDRS-III
POy, fEH PDD AT BETE BB K.

B, BATRILAE AL BUE N Tef rs738499 J:[ 2 251 S50 &40 & I AR I KA <, IF
T UGIESZIZ A 55 PD AR ALA HEHAR HAH 5% . Tef rs738499 Jk [K] 22 251 () & FLx T+ I 4 2% 05 2 FH 40
B2 W ARG T R EE R L. BT PD R AN SIS ILREIER R EE R, SR DT 50 1R A
I B S TR (] FRIAH ELAE DA R 2 B R 0 R T () 3 [R] seman 28 o BRIk, A D6 BEALE Ja S AL R AT IR AN 2
BE R FRARNT ST T
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