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Curriculum Vitae

Speaker Name: Sungho Won, Ph.D.

» Personal Info

Name Sungho Won
Title Professor
Affiliation Seoul National University

p Contact Information
Address 1, Gwanak-Ro, Gawanak-Gu, Seoul, 151-742

Email won1@snu.ac.kr

Phone Number  010-3442-1040

Research Interest

Biostatistics, Statistical Genetics, Genetic Epidemiology

Educational Experience

1999 B.S. in Biology Education, Seoul National University, Korea
2004 M.S. in Statistics, Seoul National University, Korea
2007 Ph.D. in Biostatistics and Epidemiology, Case Western Reserve University, USA

Professional Experience

2008-2009 Research Assistant, Dept. of Biostatistics, Harvard, USA

2009-2014 Assistant Professor, Dept. of Applied Statistics, Chung-Ang University, Korea
2014-2021 Associate Professor, Dept. of Public Health Sciences, Seoul National University, Korea
2021- Professor, Dept. of Public Health Sciences, Seoul National University, Korea

Selected Publications (5 maximum)

1.

Park J, Lutz SM, Choi S, Lee S, Park SC, Kim K, Choi H, Park H, Lee SY, Weiss ST, Hong SJ,
Kim BSt, Won St. Multi-omics analyses implicate EARS2 in the pathogenesis of atopic
dermatitis. Allergy (SCI) 2021 Mar 31.

Cho J* Park K* Choi SM, Lee J, Lee CH, Lee JK, Heo EY, Kim DK, Lee YJ, Park JS, Cho Y],
Yoon HI, Lee JH, Lee CT, Kim N, Choi KY, Lee KH, Sung J, Won St, Yim JJt. Genome-wide
association study of non-tuberculous mycobacterial pulmonary disease. Thorax (SClI) 2021
Feb;76(2):169-177. doi: 10.1136/thoraxjnl-2019-214430.

3. Kim KJ* Park J, Park SC, Won St. Phylogenetic tree-based microbiome association test.

Bioinformatics (SCI). 2020 Feb 15;36(4):1000-1006. doi: 10.1093/bioinformatics/btz686.

. Kim KW*, Park SC* Cho HJ* Jang H, Park J, Shim HS, Kim EG, Kim MN, Hong JY, Kim YH, Lee

S, Weiss ST, Kim CHt, Won St, Sohn MH*. Integrated genetic and epigenetic analyses uncover
MSI2 association with allergic inflammation. Journal of Allergy and Clinical Immunology. 2020
Aug 11:50091-6749(20)31106-4. doi: 10.1016/j.jaci.2020.06.040. Online ahead of print.

. Song YE* Lee S* Park K, Elston RC, Yang HJt and Won St. ONETOOL for the analysis of

family-based big data. Bioinformatics (SCl) 2018 Aug 15;34(16):2851-2853
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F value D.F1 D.F2 P-value
Treatment 0.9171 2 20 | 0.4158
P>0.05, M| 20l S oS
QEEoHCHD THEE gHoF ORESHX]| b=
ANOVA Welch's ANOVAE &83liofat.
DF Sum of squares Mean squares F P-value
Treatment 2 0.0014 0.0007 6.7923 [ 0.0056 ]
Residuals 20 0.0021 0.0001
P<0.05, M S0 Mo{= 3t I8
Welch’s ANOVA relative abundance0i| x}0|2t {/Ct
I ek
F D.F1 D.F2 P-value )
P>0.05, M| 20 relative
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N L‘.’M 42 Bt vl Al A I RexX Soft
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£9
A2 (Post-hoc)
Method Comparison Difference 95% LCI 95% UCI P-value
Tukey 1-2 0.0145 0.0010 0.0280 0.0338
1-3 0.0180 0.0050 0.0310 0.0062
2-1 -0.0145 -0.0280 -0.0010 0.0338
2-3 0.0035 -0.0100 0.0170 0.7926
I 3-1 -0.0180 -0.0310 -0.0050 0.0062 I
3-2 -0.0035 -0.0170 0.0100 0.7926
GH 1-2 0.0145 -0.0002 0.0292 0.0533
1-3 0.0180 0.0056 0.0304 0.0060
2-1 -0.0145 -0.0292 0.0002 0.0533
2-3 0.0035 -0.0129 0.0198 0.8398
341 -0.0180 -0.0304 -0.0056 0.0060
3-2 -0.0035 -0.0198 0.0129 0.8398
1-2 1 p<0.05, 122 222| =0l M F2|et X072} Tt THEk
1-3: p<0.05, 121 322| SZ0f|M {2/t X}0|7} LFTta THE

N
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H df P-value
AY349385 by Treatment 9.7654 2 0.0076
p=0.0076, M| & & Z0{= 3 Y9
XICH o 0|3 L}C}T ofCH
At A% (Post-hoc) HTHol M folSh Xto| o} ot ThE
|Diff.Rank]| Z P-value (adjusted)
1-2 7.7321 2.2137 0.0738
1-3 10.1250 3.0006 0.0148
2-3 2.3929 0.6851 0.9044

1-2:p
1-3:p=0.0148, 122t 372 FF SZO|M [2|ct X}0|7t ATt THEH
2-3:p=0.9044, 271} 329| #3F 5E0|A {23t At0|7} giCt D THEH

il

I Rex Soft

02 41 0|

*P-value was calculated by Kruskal-Wallis test

+P-values were calculated Dunnet’s method using Benjamini & Yekutieli's method

& B0 Y Hlw Al A " ReX SOft
2 .RexSo
K-SURE H|B22H 28
- . Treatment
% miI 1"
Traaimant : . o AYDB:!Z?BSS o oo
Var Treatment 1 Treatment 2 Treatment 3 P-value® Post-hoct
(N=8) (N=7) 1vs2 lvs3 2vs3
0.03 0.02

AY349385 (0.02,0.04) (0.00,0.04) (0.00,0.03) 0.0076 0.0738 0.0148 0.9044
Data was reported as median and interquartile range(IQR)

w
¢
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SA=4H8

H|:

rk
Ho

= 2B0IMe]

(H12=)

q

X
o

=9 &

=1

{EE THY (29), B2 873 (H[24), &

(ANOVA)

a
B orgol

xr
i d!
=<
i d!

b

0|

Klo

£ Ho|=2tE o

F-test 2 RETHZE ol Xo[7f UCH= BES LH2|H FOHF 22 offH BHEO| 1 & A}o|

2 AN

39
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A

A

=l
=

Flow chart

. Rex Soft

H|a S
3724
Pearson’s r Linear reg. Sensitivity Kappa
(Spearman’s p) Logistic reg. Specificity Weighted Kappa
Poisson reg. Predictive value ICC
Cox PH reg. ROC curve Cccc
AUC
=g | og =3 g | #M | =2 o 52 M =¥
T-test Paired ANOVA RM- Jonckheer X2 test McNemar x2test  Linearby Log-rank
anr ANOVA e Fisher's test Fisher's linear test test
NVhitney (Friedmar test exact test exact test
U test, est) 41 '
03 AHTHEL M
EO =|1-| . Rex Soft
°7=“-.'_- =~ Flow chart
_IJ:" HAM — O30 HA]
Ly = L
|_I- (L | [ J o =
- I WYL of 2D} U
m 3724 -+ HYO| FYS KIS ARt RAUI?
Pearson’s Linear reg. - IHY Q20| Y-S OIXIE QXK BAUN?
: Logistic reg. " .
Poisson reg. o THY WUE YT 0K Xt RAUNN?
Cox PH reg. Siok 5}x}0| AMES 0] 0I5ES L o|x}= Dojol
- Y Bt o‘n'_'EO'” oT= 0]X|= QIXH= 2AYUNf?
ARdE AT |- |_'|I.| H A
o |_I- (L | e (L |
 (Non-directional association) ’g?.;P—E-&. D iG] B 0| MEH AlRo| MEE LIEHN= 2
+ (Directional association)  $|F{&£A : Za2 (outcome, Y)?2t YIEIQIXL (risk factor) Lt 0| ZtH4
=

_‘2

| 25H O & BEEIAHL of
1) Linear regression : ¥14# (continuous) Zzt#H 4

& (binary) Aot

(predictor, Xs)& |=

=

2) Logistic regression : O] &

3) Poisson regression : TS A& (count per unit) At

Il
4) Cox PH regression : 24Z=#d (survival or time-to-event) Zoft4

£l 2ol
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A (correlation)

ya

A2 2EE AT (NS FHO 5 Mo

g

=
=

40]| CHsl 2rot=

M AL FE(Z/Y4/R)

- Pearson'’s correlation coefficient

Hl2> (correlation

Yo

coefficient)

| X|ZE
Hi (0): BEITHO|A Q]

(E2)EAS () HE2RE

SIPAE:3

- Spearman'’s correlation coefficient

CRRAE:3

y@

y@

=

I RexX S

c. HIAHHA

ol At

b. &

a. g4

(X R X 1

LR NN -

sse -

b

KD
uk

b. ol4gt c. 1y

a. Hl 4 F A
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r=0

« Criteria
1) Irl<0.2:0422
0.2<|r|<0.4:
0.4<rl<0.7:

0.7<]Ir[£0.9:
0.9<|r|: 4L

2) r>0: gof ozt
r<0: 39 aat
Al

r=0: AR

oSt (very week)

oFsH
=

2

A% (very strong)
27| (positive correlation)

nl
2
A€ (no correlation)

of
=7t (moderate)

Al (negative correlation)

I Rex Soft

03 4y

AEEA

= SBP2} Alistipes_finegoldii, Prevotella_histicola 0f| CH5}0{ 4

Alistipes_finegoldii

000

=
g8

Prevatella_histicola
=
=

0034

0004

120

I RexSoft
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Al A ! RexSoft
]y =1 —
I JEHEN =-d
I Rex > ABHEN » O|sZpAR
It = Y  HOolX gojokz A HlojH  HE  HZ| g
/'? o et 3 o : 2 | T )\
PPANY R [6]] 2 T B8 7
sl ROOIH Zlz 38 =9 d@3 HFE 2F AAE 4E vz O
Mo NE SAZHR- 24 EATASSM SM . 2A - 2 BN HA
olgiziaa | JaE A
TH AT}
S O] Zkat 2t
e vy
e o
A mony 2ngs @Ry
i [ P-value
! Alstices.fegldl r ¥ 3t
Prevotela.fistiola
v 4gs
B et 3
alstonia_pckett 2z
DameonoD ﬂ ==
G A P easue
< >
=2 | iy || | wen = 1l
-l
03 A2ty ,
Al A . RexSoft
ke —
dHEY =8
=
£9
ClojE{ =
Category Variable N N.valid (%.valid) N.miss (%.miss)
Dependent variable SBP 23 2 (100.00%) 0 (0.00%)
Dependent variable Alistipes_finegoldii 23 23 (100.00%) 0 (0.00%)
Dependent variable Prevotella_histicola 23 23 (100.00%) 0 (0.00%)
AEEMAD
Cross Correlation Table
SBP Alistipes_finegoldii Prevotella_histicola . Correlation Coefficients
=Oredu? o80T . pval
| 0.0436 0.0683 | T Bouarionce
SBP = .
-2\.5104: ;.aw « No. of Observations
-0.4242 -0.0571
i o 0.0436 0.796
Alistipes_finegoldii 0.1547 0
23 23
0.3867 -0.0571
Prevotella_histicala gg?gg 3'796
23 23

N
e
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2y =5
=
o=
¢ P
o
sSBP -0.424 0.387 -0.424 0.387

0T [ LI T -

Alistipes_finegoldii 0057
-0.057

histicola

Prevotella_histicola

-0 05 0.0 05 1.0
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(Linear Regression Analysis)
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04 3|12

. Rex
OEI=
IHEA R
=] o
. ZARMe ofg
- QXX F. GaltonO| OtH{X|Qt OtE9| A%
(height) 2re| 2| 217
- EMY 2 (linear relationship) 714
- O=Q| AIZ0| BH3C = 3| (regress)=le 24t
75
2 U3 Ao MEE [e4
. o4
Francis Galton <
n
BORN i
February 16, 1822,
DIED
January 17, 1911 (aged 88) 504
SUBJECTS OF STUDY
6‘0 6.5 T.D ?.5
20| AFoj| Hlsl 24|9| A17E0] & Father
Ht W3 X|of| £7 (regress toward
population mean)st= 442 A
04 3| 7£A {Rex
- :
oHEM R

==

- 3ARMe| 2E
- A (V)2 MBS (Xs) 2] B ¥ = (X) B RHBIt0| X2
- ZopHHE Mol M X T (linear combination) & 7t5¢8 (weighted sum)Q| &2 283}
- OLY=4g+ X+ BXote

. W$%a

A O
= _l_ =2 o
Mol SHB 30 TSt ot 20l
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- I Rex Soft
SHEM IR Y = f(X) OllM Eto]| 2 Mo FF
= Y:Z&H4 (dependent variable) = X: E&tHH= (independent
- B UiYo| Eli= £ #ME LIEHE Ha variable)
- Z&EH0| S 0/E = UL BEHMKE S
- duReRvievEEA HE 4 Qe
- Z3H4 (output variable), - QUHINMOZ 7|3 X B HA|
"8 H 4 (response variable), - ke BRI X, L X 2 A
212 (outcome variable, endpoint)
sF
gtone & - Y= (input variable)
MoitHa (explanatory variable),
Q& QIX} (risk factor),
Ol =84~ (predictor) 2t &= &
04 3|72N
g7 . RexX Soft

SIHEMOHR: X 2F Y 2| EA|

- AP

(Deterministic relationship)

Y =fX)
- Y9 3l0| X 2| ko If2} REUSHH| Felx|= 2

SAH A

(Statistical relationship)

- Y=fX)+e (2 21
- Y2 Zt0| x of 3 OfL|2t @XtE Helste] =t
EXNOE oL Al

- (M) "E Y
- Y=/t+pX+e
- Probabilistic model =

Deterministic model + random error
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{Rex:

(linear model)

-
[
3

L]

£

Rk

=f+tpX+e

o. v

(&3 1A (linear regression)

I Rex Soft

d linear model)

1ze

i (generali

Yitel HEa

F2= (link function)

Zz3

ap

=ptpX+e

ofl. g(1)

EX|AED| 24 (logistic regression)

41t &#H == (binary outcome)

v oIy &

I+

oF
0

v o B
v g(M)

logit link function

A (Poisson regression)

or&2lHE
&
o

Iz

Z 1t == (count outcome)

v ol4

log link function

v g
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. . . Rex Soft
o242 FF - AutHo| RH (3)
= Cox H|2{|¢|& 23 (Cox's proportional hazard model)

- M=w A2 (survival outcome)

- P8 4Tt o S0 JHE Rt 2 12| 8= (log hazard function)2 Sl 2+

= Ol In(h(¥) =g+ pX +e

- Cox H 2 Y& 3| &4 (Cox's proportional hazard regression)
04 §I'-III'E');‘! I ReX Soft
SFEAo| 55 - Ml

Ct=3| 7 (simple regression)

22 %

L

CEES

-

=20
2 M (univariable analysis)

Ol. Y=8+pBX+¢

i

Ct=2]# (multiple regression)
271 Of el Myt

CHA=E2A (multivariable analysis)

O.Y=p+BX + X, +e
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SEEREE

oy =gt
(8170244

£3)

3=

:
e

sAme|
KoK
3ol

s =yel
2y

2ol

I Rex Soft

S| FIE
Crg s

3| A2 e

(<]
ool 2| A2
3to| -
22

04 22N P
(H)=lH=EH e
« B A4y ZafH (1)of CHEE BEH (x)2 BAHIE MY 3|7 Ao=2 =7
. - . 9 2
CHAM/EHRY Y =f+fxi+e & ~iidN(0,0%)
* FE @ UG (v 22t Zd 20 /UF)
@ XHLO| Yo d (AP YHeZE [HE)
® A9 SRl (AHS0| M2 ks U] ¢t SEEY)
@ 2Xtto| SR (HYHo| BE 0N A2 412 2R
« Y ZH (intercept) 4
-x=02my S ¥R
« 7|27] (slope) B
- 3| AI2= (regression coefficient): AW 40| MIiF |0
- X2F TR 301 M y o WAHQl B0t x
- T2 2 AHIE o oot FYE (A HIZE0| 2|47t = &)
« QX (error term) ¢
- 3|40l M x off 28l HYE|X| = H2 HE
o] = A

- QAR Ciet 717 &el A, 2AFto| =g

r

THAL (residual, e)E 0|8 (THK}

)

e |
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(ME)HEN e

= ZX|Hg ZIM (best fitting line)
- RBE MY E MY X
x

- xEeto| bt kY AL FM

4

A
[

= X|AH|2H (least square method) o
- QX}H|& (SSE, sum of squares due to error) i . ‘
SSE=Y 8 =) -5 =2 0 - By~ Bx)’ w0 .
i=1 i=1 i=1 v ] et
700
- QUANEES HAR BHE (B, B) THGHAH s

508/f 200 300 40.0 500 600 700 800
Score

I RexSoft

M

04 2|7E2Y
()21

24: 242N (ANOVA, Analysis of Variance)

QXtof| ofst HE
Variation due to error

T

CE R EE]

2YEX| = S

I RexSoft
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04 817184

(HE)B|EY: FHSo| Eof

[ RexX Soft
= SST (total sum of squares) ;
—\2
- BNEY SST =3 (v,-¥) =S,
- EIpESo BWSS BB Y =
= SSR (su of squares for regression)
n n
e SR =305, 3) =3ty +bx 7
- |7EMoz Mue|l HupHao| HES XXt 7t i1 1
= SSE (sum of squares for error)
- B
k
- FHEMCE dYstn 2 HYEX| b HutHs . A2 3
% (@Kol HEe HH 2t S8l = ;(y o U= BV
04 3| EH TReX SoOft
(ME)2HEN: 24HEMH (ANOVA table) /
Source df SS MS F
Regression 1 SSR MSR = SSR MSR/MSE
Error n—2 SSE MSE = SSE/(n-2)
Total n-1 SST

F28 3.

SST =SSR + SSE

: F=MSR/MSE~ F(1, n-2)
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(*1°‘)2|:||'|—E—* E'é'oi Igjl' (1) . ReX Soft

x|
- 2|7EM0| 2Fst= HE (SSR)0| ZE3| 212

= BMEMEO| F-testo] p-value 2 THY
- Ho: regression model/line is not significant (i.e., 5, = 0)

i MSR
- Test statistic F =—S~ F(l,n-2)
MSE

|[ZHE (p-value) < Re+Z (o) > R 7|12
AlO
Al

"o
- 2|740] SAHLE Folstrt TE

04 3|1 H=2Y

(A‘loi)gl.‘lll_E_A_'! E'c'g Igjl. (2) . Rex Soft

—_ —_ %
g Ss _SSR
S.S, SST

- R2=1 > 4% £2 > good 2
A

- R2x~0 > 4YH &3 > poor 2
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5i)s * Q% . ReX Soft
(MA)SHEN: 2H FIL(3)
- BT (OFY &)
- BFEM HoHs DY) s JPY0| BHEE ) AlE(E 4 CH
= Olnkd HEHo] cigt 71
- =M HEY (linearity) > AR EQL ARHH|ISE B0l
= QXjoj| ci$t OPH > THkL (residual) 2!
- H7A (normality) > HAeE1a!
- SEMM (equal variance) > ZHxt1 R
- £ (independence) > TX12 3! Durbin-Watson EHZ 2 &0l
¥ DW7}2 Qo[ 0|3t T 2toj| AfEHgO| gictT T
v' DW2} 0O|L} 40f| 2}t Z2/d (U2 THEt
04 B72Y o
. ex SoOft

(H)2FE2Y: 2¥ Tot (3) BneE1d

+ FyAEEow
- CHREel HE0| 7|1EM 20| ACHH Frgo| THESh TRy s

=]
=
- Z1EM0IM HoiX U= MEO0| (53] ¥ SEOIM) 2HEEH F-g0| HEEX|

(a) Skewed Right (b) Skewed Left (c) Symmetrical with Heavy Tails

= s = S
= .- = = §
o) o -~ Al S -~ =l
g a 7 3 /
= = - &= s

1 ] | 1 ! | S| | 1 1 | | | 1 1
-3 =2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 =3 =2 1 0

Expected Expected Expected
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{RexSOoft
e | u - e
(Hd)2H=EY: 2¢ Bot(3) THxj2d
- Fxa3
- 212 7F80| HEE PR, 0| 7|FEME FH2ZE randomdH| (F, THEGH0|) 2 &
- S 0| BUE F2 V|2 0Py 5 U EE ML} Qs 2O Tig
3+ 6
4 - . .
. 2 o
il . » . . .
2 . . 1 . . . By . .
vl - o . - .
A ‘ JAT il A I
R10 . Kkl ) . Kl . M .
. ]
. v . -19 * -2 e
2 . .
* -2 —4 .
.
—4| 3] -6 .
270 Z.‘S 370 3!5 470 O‘IO 5.‘0 10“0 15‘.0 26‘0 ZTD 3}0 4.‘0 5}0
ol o= ol of =gt ro| o5t
(@) (b) ]
x9S =84 7Kg0l SEME 710|
srme UEE|X| S UEE[X| S
04 3| EH I ReX Soft
e e = . = S »OTT1
()22 2 B2t (3)

» FEE Q= 2= (influential observation)
o

K HQIE B2 81724 FHo| e Hatot 47| B2
- RexOllAl= 22| A2, RlAzo = 2ol

= O|&Z} (outlier)
- EATHOIS 2 BEY

— T H

- 0], sample peculiarity or a data entry error

= X|2UZ} (leverage point)

- MRS O BROIN B2 WoiX U B
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Y .= = . I Rex Soft
(MA)2|HEM: 272 F2l/d =2l 3 slj4]
. dmwsel 53t 3%
- BHA = FMo 7|27]9 F-HYU
- 3FZMEO|M Coefficient A&
= 32l feld =l
- 2FEARENM -HEl p-value AHESHO] THEH
v Hy f=0(F, 880 21t7} gich
v Test statistic t=¢~t(n—2) under H,
JMSE/S
—_ A -,
= Ao S A
- At Zf0] 10HR| Bore m FatHa Zo| WA ZoHY
71
04 31724 R
oilx|. Alistipest SBP2| @izt 17 o1
= O|o|E{ &9 = Hlo|g §! AHHE
N ok s
- Alistipes?} SBPO|| O|X|= 228 FYStOX} S} 1 120 o 0346
- SBPE MY, Liojo] Q&s ooz, Y, Lo 2 IS 0083
e B0 Wadt Ut " 120 00212
4 131 0.0357
- YuEo=Z MY Lol w2 1EE]D| iE 2 11 0.0209
of| HIEIH|O|EIE EA6te AL TR RS 2Mo 3 : '
Ho R mhet Waot rt
180 =
160 =
o 1407 Sex
= - F

120

100

0.02
Alistipes_finegoldii
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gl = oY dox zfojotz 4 Hol HE 27| = IEEEER
ik @ *- Lk E .,:';‘j{;»liﬁ\a y o

o ROOIE e & #F N HFE 25 AAEZ 4E H24 J9
Mo HE SAZHD- B gH NRoH o ea - A 2 2. g

o
e EREE Tals

IEREEEER

ZOLER|HEY

B dg S 2H2 o oo FEE
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04 3|72 1 ,
oiix|. Alistipes?} SBP2| Q12hd 11 911 Als S Rexsof
BAEME =3
Model Effect (Goodness of Fit Test)
8 OF Ms F-value P-value R2 adjR2
Regression 2476.5000 3 825.5 209 [ 0139 || 02485 | 0129

Residual 7490.3696 19 32
Total 9966.8696 2

Coefficient Estimates from a regression

Lower bound of Upper bound of
Estimate SE T-value P-value 85% CI for 95% CI for
Estimate’ Estimate’
(Intercept) 152.1760 13.5379 11.2408 7.75x10°10 123.8410 180.5111
Age 0.2552 -1.1875 0.2497 -0.8370 0.2310
Alistipes_finegoldii 266.4252 -1.5370 01408 QAT 1988, 1 98
SexM 86042 0.5547 0.5856 -13.3747 Eﬁd
B=4.8224 (95% Cl, -13.3747 to 23.0194, p<0.0001)
512|227t 1cm S15HH SR X|YY2 WA O 2 0.194297HF S715HH 74 '
Ol SAHOR Qolstct
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Model Fitness Measurements

Deviance

Pearson's chi-square
-2log-fikelinood

AC

BIC

Value
7490.36%
7490.36%
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2083464
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3
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Principal Component Analysis: PCA
Principal Coordinate Analysis: PCoA
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