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Patent Cohort with DEPRESSION
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Depression (mood]:

a state of low mood and
aversion to activity

Experiencing feeling of
sadness, helplessness and
hopelessness
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Which medication for which patients?

[- Anticipated adverse events and tolerability ]
« History of prior response
« Comorbidity

« Patient profile

« Patient preferences

* Cost
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Figure 2. Response (> 50% decrease HAM-D-21 total score)
and Remission (HAM-D-21 total score < 7) in Inpatients With
Major Depression®

100

W Fluoxetine (N=245)
80 @ Imipramine (N=240)

60

407

Percentage of Patients

20

O -
Response Remission

*Data from reference 14. Abbreviation: HAM-D-21 = 21-item
Hamilton Rating Scale for Depression.




Time Lag

Onset of Antidepressant Action

BL HAM-D Score

Onset event

Response event

Remission event
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Which candidate genes or SNPs for
the pharmacogenetic study?

Antidepressant blocks the Increase in NT(serotonin)
reuptake pump(eg. SERT), causes post-synaptic
causing more NT(serotonin) to be receptors to down-

In the synapse. regulate.
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Question #1

* Do the allelic polymorphisms of SERT gene influence on
the antidepressant response to 6 weeks’ treatment with
the SSRI drugs, fluoxetine or paroxetine ?

| Alelic Variation A

Mosaicism Norepinephrine

1

Somatic Variation g%

0 i .
N i L .
. B-HTTLPR / ’
LR B .

v

Promoter i :‘, cTon . NET
AR o

e e o
5" 5P1 | 381-bp deletion | AP1  AP1 SP1 CRE AP2 TATA NE\
: T I X : m ....... NE

R 5
Human 5-HTT gene =~~~
E i 1] n Vil Xl XV
. . | Activates presynaptic and
=== BEEE-ERRRE—0—( i
e 1 \ b

VNTR-17 Leu255Met




Table 1. Demographic characteristics of subject groups

Group Number F/M Age, year HAM-D baseline

Normal Volunteers 252 156/96 46.1+12.6

Major Depression 207 129/78 53.9+15.1 22.3 + 4.6
Drug Responsive 150 94/56 53.0+15.4 23.1 + 4.7
Drug Non-responsive 57 35/22 56.2+14.1 22.8 + 4.3

HAM-D-17-baseline: 17-item Hamilton Rating Scale for Depression score before antidepressant medication



Definition of Responsive Group in DEP

BL HAM-D Score -

Onset event

Response event

Remission event

e > 50% decrease in baseline HAM-D score at 6
weeks after SSRI treatment



Table 2. Genotype distribution of 5-HTT7TLRL gene
polymorphism in promoter region

Group Number Polymorphism in promoter
s/s s/l |/
Normal Controls 252 (100%) 137 (54.4%) 103 (40.9%) 12 ( 4.8%)

Major Depression 207 (100%) 121 (58.5%) 69 (33.3%) 17 ( 8.2%)

s: short variant of polymorphism in promoter region
I: long variant of polymorphism in promoter region



Table 3. Genotype distribution of 5-HT7TLPR gene
polymorphism in promoter region

Group Number Polymorphism in promoter
s/s s/l |/l

Major Depression 207 (100%) 121 (58.5%) 69 (33.3%) 17 ( 8.2%)

Drug responsive 150 (100%) (100 (66.7%) 41 (27.3%) 9 (6.0%)
Drug non-responsive 57 (100%) 21 (36.8%) 28 (49.1%) 8 (14.0%)

s: short variant of polymorphism in promoter region
I: long variant of polymorphism in promoter region

P < 0.01, x° test



% decrease of HAM-D score after antidepressant
treatment during 6 weeks according to promoter
polymorphism on 5-HTT gene

40.1£11.6%  50.013.0% 59.8£10.3%

100

80 1

60 1

40 1

20 1

Il sl Ss

Polymorphism in Promoter

Each box displays the median, 75th percentile and 25th percentile values.
Horizontal bars indicate the highest and lowest observed values.



Finding #1

« Response to SSRI is related to the allelic
variation of SERT gene polymorphism in
promoter region in Korean depressed
patients (Kim et al. 2000).



Paroxetine Treatment Response and
Promoter Polymorphism of 5-HTT Gene

Percent Decrease in Hamilton
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;4 6 8 10
Weeks of Paroxetine Treatment

12

During acute treatment with
paroxetine, mean reductions
from baseline in HAM-D were
significanlty more rapid for
patients with the // genotype
than those possessing an s
allele, despite equivalent
paroxetine concentrations.

(Pollock et al. 2000)



Opposite Result #1

Aslan Population

 The s allele of the 5-HT7T7LPR rather than
/ allele is the favorable variant for
response to SSRIs (Kim et al. 2000,
Yoshida et al. 2002).

Caucasian Population

* The /allele of the 5-H7T7LPR is the
favorable allele for responses to SSRIs
(Pollack et al. 2000, Zanardi et al. 2000).



Comparison among the different ethnic groups on the
allele frequencies for the promoter polymorphism

Population 2n S I
African American 102 25.4% 74.6%
Caucasian 208 40.4% 59.6%
Japanese 96 80.2% 19.8%
Korean 504 74.8% 25.2%

s: short variant of polymorphism in promoter region
I: long variant of polymorphism in promoter region



Antidepressant Response Rate in
the Patients with Depression

Antidepressant Trial

NORMAL
MOOD

50~60% RESPONDERS
"""""""""""""""""" medication®

started

40~50% NON-RESPONDERS

DEPRESSION . " A
| |

8 weeks



Question #2

 Are there any different characteristics on
the endophenotype of promoter

polymorphism of SERT gene among the
ethnic groups ?



Autoradiogram of 5-HT Transporter
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[*H]-Serotonin Uptake Study in
the Peripheral Platelet
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Comparison of 5-HT uptake rates among
the different variants of 5-HTTLPR

. As the number of ‘s’ alleles in
' 5-HTTLPR increased, Vmax

) value in platelets increased in

T ' depressed patients.

(Kim et al., Arch Gen Psychiatry in Press)

Ymax (pmolef 0fplatelets/min)

&fs group sl group Il group
5-HTTLPR in Depressive Patients

P < 0.05 (Jonckheere-Terpstra test; Vmax of / < Vmax of /s < Vmax of ss)



Endophenotype of Promoter
Polymorphism of SERT Gene

Vmax value of 5-HT uptake in platelets from 41 normal Caucasians

4310

440

100

"'-'Jrna:u:prrnl.ﬂfminh o? platelets)

bl

290
250
220

150

B0

The [// genotype of 5-
HTTLPR was associated with
significantly greater Vmax
value than either the //s or
s/s promoter variants.

(Greenberg et al. 1999)



Finding #2

Korean Population

* The s/s genotype of 5-HTTLPR was
associated with greater Vmax value than
either the //s or /// promoter variants
(Kim et al., Arch Gen Psychiatry in Press).



Opposite Result #2

Caucasian Population

« The /// genotype of 5-HT7TTLPR was
associated with greater Vmax value than

either the //s or s/s promoter variants.
(Greenberg et al. 1999).

Korean Population

» The s/s genotype of 5-H7TLPR was
assoclated with greater Vmax value than
either the //s or /// promoter variants (Kim
et al. in Press).
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Question #3

« May genetic effects on antidepressant
response be different by choice of drug
(mode of mechanism) ?



Question #3

» May genetic effects on antidepressant response be
different by choice of drug (mode of mechanism) ?

\ / 241 Patients Enrolled

Norepinephrine
Serotonin (5-HT)

(NE) 136 Received SSRI 105 Received NR
H 17 Dropped Out H 16 Dropped Out
119 Completed 89 Completed

NET

69 Responded 50 Did Not 55 Responded 34 Did Mot
to SSRI Respond to SSRI to NRI Respond to NRI

inhibitor

Abbreviations: SSRI, selective serotonin reuptake inhibitor;, NRI, noradrenergic reu

ptake



Searching Monoamine Transporter Gene Family

Gene Polymorphism Detection methods
Serotonin Transporter (SERT, 5-HTT)

Promoter 5-HTTLPR 3%0 agarose

Intron 2 VNTR 3% agarose
Dopamine Transporter (DAT)

3’-untranslated region VNTR 3% agarose
Noradrenergic Transporter (NET)

Exon 2 (NET-1) Thr991le BsiHKATL / 8% PAGE

Exon 9 (NET-8) 1287G/A San96l / 12% PAGE

Exon 10 Gly478Ser BsiHKAI /12% PAGE



Table 2. Genotype and allele distribution of monoamine transporter gene
polymorphisms to norepinephrine reupatke inhibitor (NRI)

Response Rate Responder Non-responder . OR

(%) (%) (%) F osvcr L
GG 3542(833)  33(63.6) 7(20.6) S5
NET GA 16/41(39.0) 16(29.1) 25(73.5) =01 1530749 001
1’312813 AA 4/6 (66.7) 4(7.3) 2(5.9) |
in exon G 782 574 348
I
A 218 426 012 167730 0!
55 38/50(76.0)  38(69.1) 12(35.3) -
SHTT sl 1429(483)  14(255) 15(34.1) 006 3053 U
;;NTR n il 3/10(30.0) 3G4) 7(20.6) 1
romoter 5 818 574 4 85
L 182 426 003 2201027~
il 5177(66.2)  51(92.7) 26(76.5) 33y
SHTT Is 412(33.3) 4(73) 8(23.3) 15 071591 1
VNTR in 55 0 0(0) 0(0)
Intron2 [ 964 882 13 349 07
. 036 118 ' 0.92-1324 -

* Fishet’s exact test with Bonferroni’s correction due to multiple testing
t Multiple logistic regression

+ Statistical analysis was performed between ‘GG’ and ‘GA + AA.

S Statistical analysis was performed between ‘s’ and s/ + //-

Y Statistical analysis was performed between 7’and 7 + ss”.



Table 3. Genotype and allele distribution of monoamine transporter gene
polymorphisms to selective serotonin reupatke inhibitor (SSRI)

Response Rate  Responder Non-responder p= OR
(%) (%) (%) 95% CIt
GG 44/75(38.7) 44(63.8) 31(62) | o
NET GA 2137(368)  21(304) 16(32) 100 s D
G1287A AA 47 (37.1) 4(5.8) 3(6)
in exon9 G 790 780 1.00 1.54 15
A 210 220 0.74-3.20
55 50/70(71.4) 50(72.5) 20(40)
SHTT 5l 17/42(405) 170246 25(30) *.003 1431'??491 006
VNTRin i 277 (28.6) 229) 5(10) . ]
Promoter g 848 650 003 228 02
L 152 330 1.17-4.47
i 67/97 (69.1) 67(97.1) 30(60) 011
SHTT Is 221(9.5) 22.9) 19(38) 0L ogpqy 00
1;:%;}{;:: 55 0/1(0) 0(0) 1(2) |
ntron i 086 790 1587
5 014 210 0l 3477143 001

* Fisher’s exact test with Bonferroni’s correction due to multiple testing

T Multiple logistic regression

+ Statistical analysis was performed between ‘GG’ and ‘GA + AA.

S Statistical analysis was performed between ‘s’ and s/ + //-
Y Statistical analysis was performed between 7’and 7 + ss”.



NET polymorphism(1287 GA)

Response Rate to NRI class SSRI class
« DEP with GG 35/42 (83.3%) 4475 (58.7%)
« DEP with A allele 20/47 (42.6%) 25/44 (56.8%)

56% of Koreans (45% of whites) have the GG genotype

(Kim et al. JAMA, 2006)
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1 MET G1287A GG genotype
[ NET G1287A GA+XAA genotypes

(Kim et al. JAMA, 2006)
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Table 4. Response Rates With Combinations of Monoamine Transporter Polymorphisms

Response Hate,
NET G128TA 5-HTT Promoter 5-HTT Intron 2 No.Total (%) P Value*
Morepinephrine Reuptake Inhibitor
fele ss Any ganotype ‘ 2326 885) <.001
GG I Camar Any ganotype 12/16 (75.0) 008
A camier 88 Any ganotype 16724 (62.5) M2
A camar | Camar Any genotype 823 (21.7) Comparator

Abbreviations: 5-HTT, sarcstonin trameporier; NET, norspirephring transporter.
*Fizher exect t2at,

(Kim et al. JAMA,

2006)
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Monoamine Transporter Gene Polymorphisms
and Antidepressant Response in Koreans
With Late-Life Depression

Hyeran Kim, MD
Shinn-Won Lim, MS
Seonwoo Kim, PhD
Jong-Won Kim, MD), PhD
Yun Hee Chang, PhD
Bernard J. Carroll, MB, PhD
Doh Kwan Kim, MI), PhD

NITIAL DRUG TREATMENTS FAIL 1N 30%
to 40% of patients with major de-
pression. Pharmacogenetic predic-
tion of response is one possibility for
improving the efficiency of antidepres-
sant treatment. A number of studies have
shown that s/ polymorphisms in the
serotonin transporter gene (3-HTT) pro-
moter region variation (5-HTTLPR)
might predict treatment outcomes to
selective serotonin reuptake inhibitors
{55RIs) such as antidepressant re-
sponse” and adverse events 3
However, ethnic variation as well as
choice of drug may influence genetic
effects on antidepressant response. In
white populations,*1° depressed pa-
tients with the long allele S-HTTLPR
genotypes (sl and 1) generally show a
greater response to S5RIs than those
with a short allele genotype (ss). How-
ever, studies in Japanese and Korean
populations’ ’ report an association in
the opposite direction. The effect of this
polymorphism on treatment outcome
may also depend on the mechanism of
antidepressant action. ™! A signifi-
cant association between allelic varia-
tion of 5-HTTLPR and antidepressant
response was found with fluvoxam-

©2006 American Medical Association. All rights reserved.

Context Polymorphisms in the serotonin transporter gene (5-HTT) may influence an-
tidepressant response to selective serotonin reuptake inhibitors (55R1s). The norepineph-
rine transporter (NET) is the analogous target for norepinephrine reuptake inhibitors (NRIs).

Objectlve To determine whether antidepressant responses to S5Rls or NRs are as-
sociated with genetic polymorphisms of the corresponding monoamine transporters.

Deslgn, Setting, and Patlents A 6-week naturalistic treatment study with blinded
outcome evaluation of 241 Korean inpatients and outpatients with major depression
at an academic psychiatry service. Patients were recruited to the study from March
1998 through February 2003.

Interventlons Treatment with an SSRI (fluoxetine or sertraling; n=13€) or an NRI
(nortriptyline; n=105) antidepressant. Adherence was assessed by measuring plasma
concentration at 4 weeks. Patients were genotyped for s// polymorphisms in 5-HTT
promater region (5-HTTLPR), 5-HTT intron 2 s// variation, and NET G1287A varia-
tion of exon 9.

Maln Qutcome Measures An 55R|and NRI response (defined as =50% decrease
in Hamilton Rating Scale for Depression score at & weeks).

Results NRIresponse was associated with the NET G1287 A polymorphism (odds ra-
tio [OR], 7.54; 95% confidence interval [CI], 2.53-22.49; P<.001). An S5RI response
was associated with the 5-HTT intron 2 s// vanation (OR, 20.11; 95% Cl, 4.27-
94.74; P<.001). The 5-HTTLPR was also associated with an 55R| response (OR, 3.34;
95% Cl, 1.41-7.91; P=.006). In contrast to studies in white patients, the favorable
allele for SSRI response was 5 5-HTTLPR. The 5 5-HTTLPR was associated also with
NRI response (OR, 3.73; 95% €I, 1.32-10.53; P=.01). The NET polymorphism was
not associated with an 55RI response. The NET G1287A GG genotype (56% of the
population) was associated with better response to the NRI (83.3% [35/42]) than to
S5RI(58.7 % [44/75]) (OR, 3.52;95% Cl, 1.39-8.95; P=.006). Some genctype com-
binations were associated with high rates of antidepressant response and others with
low rates of response

Concluslons Monoamine transporter gene polymorphisms were associated with re-
sponse to antidepressants with homaologous monoamine transporter targets. Combi-
nations of polymarphisms were informative for response and nonresponse. Confir-
mation of these preliminary findings would permit refined pharmacogenetic selection
of antidepressant treatment.

JAMA. 2006296 1609- 1618 W WAL Com

Author Affiliations: Departments of Psychiatry (Drs
H. Kimand . Kimjand Laboratory Medicine and Ge-
netics (D 1-W. Kim), Samsung Medical Center,
Sunghyunkwan Universty School of Medicine, Seoul,
Korea; Canter for Clinical Rasearch (s Lim) and Bio-
statistics Unit (Dr 5. Kim), Samsung Biomedical Re-
search Institute, Seoul, Korea; Department of Food and

Mutrition, Myongiji University, Yangin, Korea (Dr
Chang); and Pacific Behavioral Research Foundation,
Carmel, Calif (Dr Carroll).

Corresponding Author: Dioh Kwan Kim, M, PRD, Sam-
sung Madical Centter, Sungloyunkowan University School
of Madicine, 50 Irwon-dong, Kangnam-gu, Secul 1385-
710, Korea (paulkimd@sme.samsung.co.kr).

(Reprintad) JAMA, Oclober 4, 2006—Vol 206, No. 13 1609
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83 Candidate Genes !
1502 SNPs

* Transporters
* Receptors
» Synthetic and metabolic enzymes
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Table 2. The SNPs most strongly associated with SSRI response (P < 0.05 after FDR correction) and the strongly associated

polymorphisms in SLC6A4 from our previous study (5).

70.727Mb

Respon i i P Value by P Value by
hrom £ Baly R % 5 = Heterozygote Odds Homozygote Odds
Gene Position” SNP sive Respond Nonresp P Value Bonferroni’s Controlling Genetic Mode
some Ratio (95% CI) Ratio (95% CI)
Allele ers onders Correction FDR
TPH2 12 70658496 154760815 T 0.60 0.41 1.26x10° 0.02 0.02 Dominant 3.77 (3.55-4.00) 4.39(2.08-9.29)
TPH? 12 70663579 1511179027 C 0.55 0.34 1.57x10° 0.02 0.02 Allele 2.69 (1.45-4.99) 4.77 (2.17-10.49)
GRIK? 6 102158042 15543196 C 0.65 0.46 4.84x10° 0.07 0.02 Additive 1.69 (0.83-3.45) 5.02(2.18-11.53)
GADI 2 171390986  rs3828275 G 0.72 0.64 6.89x10 0.10 0.02 Genotype 0.31 (0.17-0.55) 1.24(0.43-3.62)
TPH? 12 70650935 1517110532 Cc 0.42 0.24 8.86x10° 0.12 0.02 Allele 2.02 (1.14-3.59) 5.36 (1.93-14.87)
SLC6A44 17 25575791 152066713 (o] 0.96 0.86 1.26x107 0.18 0.03 Recessive 0.48 (0.03-8.42) 2.27(0.14-36.87)
GRIK2 6 102157181 15572487 G 0.59 0.41 1.36x107 0.19 0.03 Additive 1.65 (1.54-1.77) 4.76 (2.09-10.86)
TPH? 12 70712221 1517110747 A 0.31 0.16 1.94x107 0.27 0.03 Allele 2.53(1.374.69) 3.88(1.25-11.99)
GADI 2 171379072  rs12185692 C 0.71 0.65 2.33x10™ 033 0.04 Genotype 0.35(0.20-0.62) 1.57 (0.49-5.03)
SLC6A44 17 25571040 152020942 G 0.95 0.85 2.96x107* 042 0.04 Additive 1.27(1.21-1.34) 4.56 (0.41-51.22)
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Genotypic Combinations for Prediction Modeling

Haplotype model

TPH2 (H3)* SLC6A4 (H1)t rs543196 rs3828275 5-HTTLPR
H3-B H1-A CccC AA ss
H3-B H1-A CccC GG ss
H3-B H1-A CccC AA sl+l
Predicted H3-B H1-A TC AA Ss >80%
Responders H3-B H1-A CcC GG sl+l (n=90)

H3-B H1-A TC GG ss

H3-B H1-A CcC AG ss

H3-B H1-A TC AA sl+ll

H3-B H1-B TT GG ss

H3-B H1-B TC AG Ss

H3-A H1-A TT AA Ss

H3-A H1-B CcC AA Ss

H3-A H1-A TC GG sl+ll

H3-A H1-A cc AG sl+ll

H3-B H1-B TT AA sl+ll

H3-A H1-A TT GG Ss

H3-A H1-A TC AG Ss

H3-A H1-B CcC GG Ss

H3-B H1-B TT GG sl+ll

H3-B H1-B TC AG sl+ll

H3-A H1-A TT AA sl+l

H3-B H1-B TT AG ss

H3-A H1-B CcC AA sl+l

H3-A H1-B TC AA ss

H3-A H1-A TT GG sl+l
Predicted H3-A H1-A TC AG SR <30%
Nonresponders H3-A H1-B CcC GG sl+l (n=39)

H3-A H1-A TT AG ss

H3-A H1-B TC GG ss

H3-A H1-B CcC AG ss

H3-B H1-B TT AG sl+l

H3-A H1-B TC AA sl+l

H3-A H1-B TT AA ss

H3-A H1-A TT AG sl+l

H3-A H1-B TC AA sl+l

H3-A H1-B CcC AG sl+l

H3-A H1-B TT GG ss

H3-A H1-B TC AG ss

H3-A H1-B TT AA sl+l

H3-A H1-B TT GG sl+l

H3-A H1-B TC AG sl+l

H3-A H1-B TT AG ss

H3-A H1-B 1T AG sl+ll
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A 239 Patients in model development set

With genomic information

239
patients

SSRI Treatment
-, for6weeks .

Observed Nonresponders

o W i SSRI Treatment

Observed Responders
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Predicted Responders . f 0r6 Weeks

90 (38%) \
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176 Patients in model validation set

With Prediction Model

-

176 Predicted Responders
patients 88 (50%)

for 6 weeks

Predicted Nonresponders .

88 (50%) \
9

“. for 6 weeks
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(B) 176 Patients in Model Validation Set

Without Prediction Model

With Prediction Model

176
patients

Observed Responders

SSRI Treatment
for 6 weeks

Observed Nonresponders

— WO, %

Observed Responders

®

SSRI Treatment
~. foré weeks .

Predicted Responders .
84 (48%) \

')))))))

~ \\\

Observed Nonresponders

No Prediction Observed Responders

70 (40%) / v
. SSRI Treatment
~. for 6 weeks .
Predicted Nonresponders ... ..
22 (12%) \

Observed Nonresponders




Cross-Validation of Prediction Modeling

Table 1. GOODNESS OF FITTESTING

FOR 61 CASES PREDICTED TO BE SSRI RESPONDERS

RESPONSE NON-RESPONSE
Expected Outcome (base rate) 55 (90%) 6

Observed Outcome to non-SSRI 43 (70%) 18

PPV 0of 0.91 (from the developmentset and the SSRI validation set)
Goodness of Fit Chi square =24 44, p < 0.0001
Odds Ratio of Response =2.88 when model predicts response in these 84 cases.

Table 2. GOODNESS OF FIT TESTING
FOR 23 CASES PREDICTED TO BE SSRI NON-RESPONDERS

RESPONSE NON-RESPONSE
Expected Outcome (base rate) 3 (13%) 20
Observed Outcome to non-SSRI 12 (52%) ' 11

NPV of 0.87 (from the developmentset and the SSRI validation set)
Goodness of Fit Chi square = 27.69, p < 0.0001
Odds Ratio of Nonresponse = 13.6 when model predicts nonresponse in these 22 cases.

SSRI 0= 20| A| “predicted non-responder”

OXE S 7rx|= SHAFE O A= non-SSRI Al E
O| T2 HE EQToZMN X BEMHEES 9
°I6+ TOE AL = QULCH

—

Derivation Sample

298 Received SSRI antidepressant
(129 Fluoxetine, 70 Paroxetine, 99 Sertraline)

59 Noncompleters
12 Low plasma drug concentrations
5 Extensive drug metabolism
7 Nonadherence
17 Did not follow scheduled clinic visits
30 Dropped out
L 5 21 Intolerable adverse events
(8 Fluoxetine, 5 Paroxetine, 8 Sertraline)
9 Consent withdrawal

Y

239 Completed 6-week assessment and were included in analyses
(104 Fluoxetine, 56 Paroxetine, 79 Sertraline)

154/239 Responders (64%) 90/239 Remitters (37%)

Validation Sample

219 Received SSRI antidepressant
(105 Fluoxetine, 68 Paroxetine, 46 Sertraline)

43 Noncompleters
8 Low plasma drug concentrations
3 Extensive drug metabolism
5 Nonadherence
11 Did not follow scheduled clinic visits
24 Dropped out
19 Intolerable adverse events
(8 Fluoxetine, 7 Paroxetine, 4 Sertraline)
5 Consent withdrawal

Y

176 Completed 6-week assessment and were included in analyses
(86 Fluoxetine, 54 Paroxetine, 36 Sertraline)

116/176 Responders (66%) 73/176 Remitters (41%)

Cross-Validation Sample

234 Received non-SSRI antidepressant
(35 Milnacipran, 41 Venlafaxine, 85 Nortriptyline, 73 Mirtazapine)

45 Noncompleters

10 Low plasma drug concentrations
3 Extensive drug metabolism
7 Nonadherence

9 Did not follow scheduled clinic visits
26 Dropped out
21 Intolerable adverse events
(4 Milnacipran, 4 Venlafaxine, 8 Nortriptyline, 5 Mirtazapine)

5 Consent withdrawal

—>

A4

189 Completed 6-week assessment and were included in analyses
(28 Milnacipran, 33 Venlafaxine, 68 Nortriptyline, 60 Mirtazapine)

114/189 Responders (60%) 62/189 Remitters (33%)
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Model Development Set: GWAS

- Affymetrix 6.0 Genome-Wide SNP Array 6.0
- Platform to detect 1,852,600 markers (SNPs)

Human has

- 23 pairs of chromosome

- 20,000 ~ 35,000 genes

- 100,000 proteins

- 3,000,000,000 bp

- 10,000,000 ~ 30,000,000
potential SNPs [(SNPs every
100~300 bases])
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CREB of T Lymphocyte

TABLE 2. Baseline Level of Transcription Factor, CREB.

Depressed
. Normal ! 5 H
Variables® (N=34) patients p? Responder Nonresponder p?
- (N=69) (N=36) (N=33)

tCREB 69.9(61.7-89.9) 60.5(53.0-74.2) 0.0145 .
56.7(50.6-66.5) 68.0(58.7-77.6) 0.0010

pCREB 122.0(113.9-127.8) 98.6(86.6-112.3) <0.0001"
93.8(85.3-110.3) 101.5(90.1-114.4) 0.3044

CRE-DNA
T 66.8(60.7-80.8) 72.6(60.3-81.8) 0.5676 5
binding 64.4(58.2-77.3) 75.9(66.6-85.4) 0.0129

*Expressed as optical density (arbitrary units, Median (25% interquatial range-75% interquatial range)); tCREB
represents the immunoreactivity level oftotal CREB proteins, comprising both activated and non-activated forms;
pCREB denotes active phosphorylated CREB; CRE-DNA binding denotes the binding level ofthe radioisotope-
labeled cre-consensus DNAsequence to pCREB.

Significant differences between two groups (p<0.05)
# Mann-Whitney test

(Lim et al. in Press)
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FIGURE 1. CREB Change in Responders and Nonresponders During 6 Week after Selective
Serotonin Reuptake Inhibitor Treatment

(A) DifferentChanges of CREB between Responders and Nonresponders
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S100B in Serum

I ORIGINAL ARTIC L E
Psychiatry Investig 2008:5:193-198 Print ISSN 1738-3684 / On-line ISSN 1976-3026

Serum S100B Levels and Major Depressive Disorder:
Its Characteristics and Role in Antidepressant Response

100
1 :

60+

40—

201
0

Serum S1008 levels (ng/L)

T T
0O week 6 week

‘ [] Non-esponders [[] Responders

FIGURE 1. Comparison of serum S100B levels between antide-
pressant responders and nonresponders at baseline and after 6
week antidepressant treatment. Boxes represent means and error
bars represent standard deviations. Serum S100B level was sig-
nificantly higher in responders than in nonresponders at baseline.
*p<0.05.

(Chang et al. 2008)
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Table 2. The SNPs most strongly associated with SSRI response (P < 0.05 after FDR correction) and the strongly associated
polymorphisms in SLC6A4 from our previous study (5).

Respon i i P Value by P Value by

Gene S Position® SNP si\[',e I::::o:‘d NKo:f::; P Value Bonferl‘on;’s Controllinlg Genetic Mode S e g iy
some K - ada Errecion T Ratio (95% CI) Ratio (95% CI)
TPH2 12 70658496 154760815 1T 0.60 0.41 1.26x107 0.02 0.02 Dominant 3.77 (3.55-4.00) 4.39(2.08-9.29)
TPH2 12 70663579  rs11179027 (& 0.55 0.34 1.57x10° 0.02 0.02 Allele 2.69 (1.45-4.99) 4.77 (2.17-10.49)
GRIK2 6 102158042 15543196 C 0.65 0.46 4.84x107 0.07 0.02 Additive 1.69 (0.83-3.45) 5.02 (2.18-11.53)
GADI 2 171390986  rs3828275 G 0.72 0.64 6.89x107° 0.10 0.02 Genotype 0.31 (0.17-0.55) 1.24 (0.43-3.62)
TPH2 12 70650935  rs17110532 Cc 0.42 0.24 8.86x10° 0.12 0.02 Allele 2.02(1.14-3.59) 5.36 (1.93-14.87)
SLC644 17 25575791 152066713 C 0.96 0.86 1.26x107 0.18 0.03 Recessive 0.48 (0.03-8.42) 2.27(0.14-36.87)
GRIK2 6 102157181 15572487 G 0.59 0.41 1.36x107 0.19 0.03 Additive 1.65 (1.54-1.77) 4.76 (2.09-10.86)
TPH2 12 70712221 117110747 A 0.31 0.16 1.94x107 0.27 0.03 Allele 2.53 (1.37-4.69) 3.88(1.25-11.99)
GADI 2 171379072 rs12185692 C 0.71 0.65 233x107 033 0.04 Genotype 0.35 (0.20-0.62) 1.57 (0.49-5.03)
SLC644 17 25571040 152020942 G 0.95 0.85 2.96x107* 0.42 0.04 Additive 1.27 (1.21-1.34) 4.56 (0.41-51.22)
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Table 5. Comparison of SHIT Kinetic Characteristics between Depressive Patients and Normal

Controls”

Control Subjects Depressive Patents

(n=41) m=387)
SHTT Vmax Drug Responsive Drug Non-responsive
Characteristics (m=34) (n=33)
Vmax 1.99(1.33, 3.69) 1.78 (1.04, 3.38)
(pmole/10%platel ets/mim) 3.11°(1.68, 3.96) 0.93 (0.61, 1.44)
Km 3.11(1.70, 5.42) 2.96 (1.54, 5.48)

(10" "moles)

4.07-(1.87, 6.47) 2.20(0.95, 3.28)

Datzar= ziven as madian and interquanils ranga.

"P<0.001 vs drug non-rasponsive patisnt madian Mann-Whitnay tast).

P=0.006 1¢ drug ron-responsive patisnt madian (Mann-Whitney tast).

(Myung et al. Arch Gen Psychiatry, in Press)
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S=3 S0 TSt SLSH 52| M=

Anticipated adverse events and tolerability
History of prior response
Comorbidity

Patient profile

Patient preferences
Cost

Xl
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* Favorable genomic markers for response ]
* Anticipated adverse events and tolerability
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