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Abstract

OBJECTIVE: Use Path Analysis to analyze the direct and indirect
factors affecting the degree of fetal methylation, and establish a
Geographically Weighted Regression (GWR) Model to eliminate the
influence of experimental error on the results, and explore the
effect of pregnant women’ s smoking status and other covariates on

the fetal methylation degree.

METHODS: First, Path Analysis was performed based on the results of
the correlation test to determine the factors affecting fetal
methylation. Subsequently, GWR Model was established to study the
relationship between smoking status and fetal methylation status; on
this basis, the model was modified by introducing the factors, such
as maternal age, education level, BMI index, ethnicity, fetal gender
and the interaction of them, to learn how smoking status has made a

deeper effect on methylation.

RESULTS: ) In the one—way analysis of variance, only the F
statistic of smoke passed the significance test. @ In the path
analysis, the total effect of education level on smoke is —0.164, the
total effect on methyl is —0.004, and the total effect of smoking on
methylation level is 0.026. B In the GWR model, the intercept term
and the slope term of the regression equation have obvious non—
stationarity, indicating that the position of the orifice plate and
the sample in the experiment has a serious impact on the experimental
results. @ In the modified GWR model, the variables age, education
level, BMI, race, and gender have a strong influence on the
distribution of the intercept term in the regression equation; the
variables age, BMI, and race have strong influence on the

distribution of the slope term in the regression equation.

CONCLUSIONS: Mother’ s smoking status has a significantly direct
effect on fetal methylation levels, and smoking usually leads to a
greater degree of methylation in the fetus. Because women with higher
education tend to late pregnancy and BMI indicators are generally in

the normal range, the degree of methylation of offspring is closer to



normal. Male fetuses, who are older, less educated and overweight,
especially in African—American populations, are more prone to

abnormal methylation.

RECOMMENDATIONS: (DThe adverse effects of smoking during pregnancy

on the growth and development of the fetus, in order to reduce the
number and frequency of smoking in pregnant women; @pregnant women
should maintain a healthy and moderate condition during the maternity
period, to keep BMI index in a suitable range, but appropriate
increase of weight is also necessary; @& It is recommended that
pregnant women, who are young, overweight and African descent, pay
more attention to the degree of methylation of the fetus and avoid

abnormal phenomena.

KEYWORDS: Methylation; Analysis of Variance; Path Analysis; GWR
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GWR F 2 (1) Z Kl T 55— M Ve (el A R (1 B BEAR R, AP e/ 3, i
S LI H o R 20 R B FEAS s KSR 25 /)N

f(Bio, Birs ) Bip) = minzwij(yi —91)?
i=1

Horr, wy SR SRR B BRI R R SRR B S 5B A i
B = XTWX) T XTW, 3)
B2 A S THE R
Ji = XiB: = X XTW.X) T XT W, (4)

fJr s MR e T pR RO S (AR B, B BRI O

e it)

Hrb, hRRIR . ESEBRN Y, — BRI TE, ERATEREM T EZ
[P ) — A28, (HR RN, B SET 2R, AT E R LR
PRI, A SCEFE CV BRI E T R, BRI A8 X Sk e A E ) v, 13
B REWIR

= %i — P2i(b)]?

i=1

Horb, nt A m8eE, vy RRARRY IS S (uy, v) KIWIME, 9. (D) E1ES
SETE T, 288 (uy, v) S WIME SR, I R ALE TE SRS AL By FE WL 5
(g, v) A EDY . 3 7 58 o8 KT N 22 T AL BR AR, it T BAAS SRR FEAS
HIfhiTHE
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2. HBEE AU ) SR At
(1) —4Eth 3 AU AY

B, AR R FLBO SERE5 SR A2, T GWR B AL ZORULER ri A2 bR
(g, vy) & —HERR RS TR AR, i ASRAT DRE T AT L2 i IR A B v BN (wy, ©) »
Horbu RoR SCIRAE S I FLBRAR 5, RN —Rp g IR . AR B IR R0 = 0 A
IR s R, HA smoke —MNACE S PEAKPAAEM KRR, BUPEELZ AL
B HAE smoke 3 HEALIKTH BRI Jr DIAEIXE, DOy BB R 1 5

AZ B IE smoke, [KAF & methyl.

W smoke N x, methyl N y. FEMHFLMAER AR (5) Fis:

In 1 ziy' = Bo(u;,¢) + By(uy, Oxpe + 6, i =1,2,...,n (5)
Horr, Xhy#AT logit A2 N 1 BRAITHIM S5 SRAE 0~1 (8], Fr AR EARYE A =
(1) #17 logit Z&Hl: (uy, o) BB NFEAR RARKR, FRoRFEA fAL T 5w ML
R

BRR, RIEAIN (3D FIRTIIAL S/ —3eqdxt B AL o (1) 2 K AT
KA

Bi(uy,¢) = XTWX) T XTW, (6)

Ja, Bail 6) wAAR (5) H, [JEHIAARMETHER, e (7D B
No

Vi 5 _
In 1— yi = Xiﬁi(ui, C) = XL(XTVVLX) 1XTVViy (7)
(2) 4ty AR Y

5 — Yt OISR AN [R], — 2 3 BOINASURR L 25 e AN [ B FLASCR FLAR B HOAS
[l X S 45 R AR, BT ABRAT PR B AN SEBG AR AR RO AR AR IE N (wy, 1) »
Horpu R LIk AL T AU BARN B, v Zom SR RE it A T F LR AR 5o %
A (5) BATHEE, SRHBINALE AR R
Vi

In 1=y, = Bo(uy,vy) + Br(up, vdxy +& i =1,2,...,n (8)
l

Horb, (uy, v) R HIFEAR mIARRR, FoRPEA R v LR BB 3w, oL
BNk, R RIS B s — 3R dnt s BEINACAS Y v (1 2 R AT SR A

Bi(uy,v) = XTW, X)X W, 9
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BRI SR THE

"1 {iy- = Xibi(up v) = X (XTWX)TXTW, (10)
12

3. MBI S5 R 3 A

3 RAE & SCBIT — 2k ER A A R b B AR R A A1, AR SRR AR
PR T L #E M 5 550 e P v ik s 2 TR B ek B, 45 B0 THRICR sk 5 AR
6 . MG 5~6, AR T 4E GWR BRI 5 AN . ATCHERUDN . R
Ko XU =4 GWR AR ([R]IN 25 RS S g6 it J3CEL PR FLAR B L AE LR B A2 D
IR A

F 5. —4E GWR BT RR

S Gauss V£
T B 0. 5640
B 727 Al 24. 4537
AIC 14 ~116. 4885
R? 0. 4421
6. 4k GWR LRG3 R
ZH Gauss V£
T B8 1. 0822
B 727 Al 9. 5262
ATC{E ~556. 2434
R? 0. 7826

AW EdE S T GWR AR ) 1 R 2 — R AT AR R R A T2 R 2 15
A AR PAR M, A LAARSCE I 0 B GWR BT 40 bl AU AR IR 40 AT, SR FIBT GWR
LSS CRTE

3 FIE 4 BRI 2 —4E GWR BEIAYAT — 4k GWR 1584 b 245 B, I ik THEL Bl A A
AEIATTEDL, IR TYE GWR BERL o g BAT W (R 2 (R A ik, (2 4k
GWR A5 2 v B K1 2% ] ~F- A ) o
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B 6 4k GWR B b 240, A THEL I 20

TR BRI TIESE T 4k GWR AR AR B 5 A iR R AS SR EEAIE 5T ) R, B S
Xof 4 GWR #52Y ( S 50fh v 45 AT 0, BRI S Bl T 45 R Wk 7 B, H
TR FEAEH T A, FrPAE T RETHE LB GWR RERYESR R —4E GWR %

A,
1. GWR BB HUh 45 R
ZH Min. Ist Qu. Median 3rd Qu. Max. Global
X.Intercept -0.5713 -0.2367 -0.1324 0. 0041 0. 4361 -0. 1122
67 1(X. Intercept) 0. 3609 0.4411 0. 4669 0.5010 0.6073 0.4719
smoke -0.9664 -0.0502  0.0799 0. 2092 1. 3720 0.1135

WRAER 7 SRR, TR R IR S P O 34T Togi t 3048
GWR #5474 v 7B TR A2 0 J (19 45 RV BLHEAT Logi t A5 RIEERTRZ) A 50%,
KU T X TR Z AR A SR AL S AR AR, S 2 RAUERR ) LI Y 24k
FEFEAL T IEH Ko X TAR R smoke Kist, BRI RBIBARES RN, (HE
R A AL BN Hiom] DU RO K 22 B 00 T = 88U L R SRR

i K.

4. /NG

ZR EPTid, EINE DNA AR L SE AR I RE o, AN R A FLAR BL R SLAR EAS
17 P97 B R Xt S 4 2R 7 A LA™ BRI, i LA T 8 e S0 060 28 722 5 M A 7
FITRIN IR, A SCHFEE ST GWR AL BEAT [B] ). JEIE GWR AR S BT LA
FEUN R L FEATEIH, AR LA R BEALRE B ) ABE AR 355 72 1R 7K, 2R
EFEMRH, T2 B0 ) LI SEAG R 2 B R 1K
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(Z) f&IERY GWR 1&H!

TEE—/NYR ) GWR B LR T smoke — AN BN AR ) LH AL FE L I B
Besom, (B2 @i Rt kI, Br T smoke LA, I&H age. BUI. race. gender
LAR RN G JLI AL FE A (RS2 . D 1 SR AR I A B s e AR L SRR
IR R, AR 18— L Ar oot AL RR BE I 52, AT —2e3r & g T e AR
i, e lmid 5l N R AR N H AT A . BRI, AR BT ST BB IE 1 GUR B
FEFB I NI AR B —4E GWR 54,

1. MEIEH GWR RERL fy 7 ST

XFTE AR T B E VAR, Q2R B LARIG ) LI PR ) 4 45, SRAR A
XEEAR B G| NF GWR LAY, P DUBE 75 22 5 N R4S o0 Hogh AT 1 o 58 PR
B DLEA ZAKE, JEMEECRENAER, BEMEEE N0, K2
SESUN 1, RonBARMEE.

ERE RO E N R e El o NMKCE, WFHEEE n-1 4
AR, RGN MR B M. RHA G =12,.., m)BREHE
RN m DK, WG NNEMARED;( =1,2,...,m — 1):

.:{1"“5‘41' (11)
i =10,x ¢ 4

BERKR, BEMAEETI N GWR ARG, BIEAR (2) FENENLE, 5
BEF RN AR (12) Fis.

q

P
yi = Bo(uy, vy) + Z Br (g, vi)xy + Z Br(uy,v)Dy + & i=12,...,n (12)
k=1

k=p+1

VIR foe /s — i A v B S AT Al ik, FAERRRR S 7 A FEAS [ [m]
HBHB I A (3 FiR, 5 A SfiHEIn AR (O FiR,

2. MBIEM GWR AR (SR fis

BUR A BRI, AT race. gonder B PR AL
2

@ race

A E race R BERIIMIR, —IAARMEREAN (AL L SR AR (EAD
PAR A =AKF, BRI A (11D BB WA AL &
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_ 1,xijEAA _ 1,xijEEA
1 {O;xij ¢ AA b, = {O;xij ¢ EA

@ gender

i gender Fon R JLEIMER], A5 (boy) Mt (girl) , FrUAMRYE
A (1) WE—NEMEE:

D. - 1, x;; € boy
2 {O,xij ¢ girl

FRAE AR A I N B AR AT IS5 IR, BR T A& smoke VAN, HARALE age.
edus BMI. race. gender #i;Z@id1EHBILE smoke FHETIRG )L HEAL K
PRI, B LAERI AR, FEEEN LB E snoke FIAE HAFE X H
FAL AP 52 B T IE M 3 A A A B0t g ) L SRR FE I s, AR
SCEFERFR A G A=A EXS AT, A (12) @B IR GWR #i4
LU

@ age 5 smoke X HAFH:

n Vi
1—-y;

@ edut5 smoke & HAEH:

l

= By + B1smoke + B,age + Bs;age X smoke (13)

Vi

In 1—y = [y + fismoke + [edu + fzedu X smoke (14)
i
@ BUI 5 smoke 2Z HAF -
In~ Y iy = By + Bysmoke + B,BMI + B;BMI x smoke (15)
i

@ race5 smoke 3 HAEH:

Vi

In
11—y

= B, + fismoke + f,race + [irace X smoke (16)

® gender 5 smoke XX HAFEH

n Vi
1-y;

R REASE F I B /s B (13) ~ (17) HEATKRAE
3. EIENY GWR FL7 &5 B4 Hr

l

= [y + fismoke + [,gender + f3gender X smoke 17)

17



FI R & 5 XHE IR GWR AR AT Al v, £ /T SCh S UEW]ad GWR R ) (. 2%
(ERRTNER DN 517V E R N = &V LTS S 5 P Y o R T S
SRR ZER RN, TE BN E smoke 5 E AR AR X G
JUHR AL A R

EIER) GWR J5 A2 AR TR 7 2 2 I AN RR 1 00 5 iR )L SRA LR R 52 3]
R AR smoke I FREER AR L HEARE LR IR DL A U
%ML RIS AFESE .

@ age Ml smoke XX HAEH

RAEE 7-A FioR, Zad GRS/ T 30 S, AZ I GWR B 3k =g
0 NI, BIUARJLAY AR RALRE B B BAR T IR H P 50%, 2204 B 6K
TEET 30 Z I, AR LA R RALRE BEFEII 1R 7K 50%, X U B A R A AR,
Ui 2R A e AN 2 AR LI H A KT iy T IR H KT AR 7-B B, 2
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A B
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7 A e age XTERER . BFER AR H R
@ edu M smoke HIAZ HAEF :

RG] 8-A FroR, ZIA R 2R R, i L AT R 1 K
1, FUH i A 2 A A2 A R P e A 24 SN B )RR DU L R R R
KL AR ) L A IO KT B AR A 1A 8-B Flos, Jig JL B 247K 1
XTI R UKL 5 BER I 52 B 7K TE o0, 1K A2 IR W AR 2 10 78 22 JYITRC AR Ul
117 E WA ECR AL Z B R TEOG, B ARt A A M 2 G JL A A IR
IR

18



0.2-

0.0- edu

- ‘ geCollege
‘ ItCollege

edu

- geCollege
- ItCollege
B3 iHs

x.intercept
coe_smoke

o
o
]

-0.2-

-0.5- 4 s

ege ItCollege ItHs geCollege ItCollege ItHs
edu edu

8 AFE edu XFEER. RERATHIRIN
@ BUI 1 smoke HIAE HAEF
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FEARAH Ry — SE A Z2 I IR L S A /KA TR B L e sl X BB 1 2 e 22 Y]
R = 0 FR AT 28 TR LR 2R AT (19, IR A2 SEUR LI K A5 . IRAE A 9-
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FERHEMIER . WRIEE 10-B s, FENE AR Z2EN 7 2B RO G2
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RAEE 11-A P, B LRI kR, B IE GWR J7 A2 A AR TUES 1 58 K,
EE A A A, oVEfR ) LR rh 7 0 I IR H AR, 2 Ul 55 PR iR J LB 2
Zy th I AR FE AR B 1 100 o AR4E 18] 11-B Fross, R JLE IR 5 iR ) L R0
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A B 1.5 . '
0.2 '
J i X
1.0- . H
$
L
% 0.0- gender % 05 gender
O
3 B 5 BS boy
£ " o) )
: CT B o
0.0-
-0.2-
-0.5
.
)
' ' -1.0- ' '
boy girl boy girl
gender gender

11 A% & gender XTGER . BRI 72
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4, INGE

B IE G GWR B RS, J3MT smoke MMM AE & age. edu. BMI. race. gender
A2 HAE AR R 451

(1) ZEFR N2 FEUR L PR T IEFE, Z2OERFAS
ARG )L AR FR S PERE B X IRIPRAR 0 70 B, 1 BRT  E  AC PR 22 S0 SR B A
e o 2 BUIR L HEALFE LAWK 5

(2) ZFHE KR EFZEN B MG LA R EMAEE T, E5R L
AL 7 I AR AL

(3) X FZARUE S Y EA S FEUR L AR F LRI L, H
Tl P2 T BB A AR LA R B RE B PR g & e R AR i S Ja 8 T

(4) AR 2RI AR ) L 2R Sy U A0 S5 H I G 00 3L
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R T T
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e VTR E R HHER A . AR M IR Y A S 8, RO 2 2 3R
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NEEEBE [ RERWRER  BERZHT BUT S5 5 2 IRIR DL 227 41
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BF A P A e e PR SR () 20 ) S AR DR Y A /K B sy, RIS 228 1
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i

iR 1 [RIGEIRE
FEMEAAR 1 T 38 47 JF fh 4t

age BMI smoke gestage gender edu race methyllplatel rowl columnl welll

30to39 0 0 0 0 geCollege EA  38.36 I A 1 Al

1t30 0 0 0 0 geCollege EA  37.85 I B 1 Bl
30to39 1 0 0 1 geCollege EA  38.57 L D 1 D1
30to39 1 0 0 0 geCollege EA  39.75 A A 1 Al
30to39 0 0 0 1 geCollege EA  43.83 L G 1 G1
30to39 0 0 0 0 1tHS AA 39.08 L H 1 H1
1t30 0 0 0 1 geCollege Other 39.12 L A 2 A2
30to39 1 0 0 0 geCollege AA  30.15 L E 2 E2
30to39 1 0 0 0 geCollege EA 38.04 L F 2 F2
1t30 0 0 0 1 1tHS EA  55.95 W A 8 A8
30to39 1 0 0 1 1tCollege AA  46.28 A B 1 Bl
1t30 1 0 0 1 1tHS AA  46.67 A D 1 D1
1t30 0 0 0 1 geCollege EA 43.12 L H 2 H2
30to39 0 0 0 1 geCollege EA  48.72 A E 1 El
1t30 0 0 0 0 1tCollege EA  43.48 L A 3 A3
1t30 0 1 0 0 1tHS EA  46. 43 L B 3 B3
1t30 1 0 0 1 1tHS AA 45.32 1 A 2 A2
1t30 1 1 1 1 1tHS AA 48.02 B B 2 B2
1t30 0 1 0 1 1tHS EA  48.85 B C 2 C2
1t30 0 0 1 1 1tHS EA  34.84 0 E 3 E3
30to39 0 0 0 1 geCollege EA  36.56 L F 3 F3
30to39 0 0 0 0 geCollege EA 42.62 B E 2 E2
1t30 0 0 0 1 geCollege EA  47.58 L H 3 H3
30to39 0 0 0 0 geCollege EA 48.14 L B 4 B4
30to39 1 0 0 0 geCollege EA  48.28 L D 4 D4
1t30 0 1 0 1 1tHS EA  44.12 1 C 7 C7
1t30 0 1 0 0 1tCollege EA  47.69 B H 2 H2
30to39 1 0 0 1 1tHS AA 50.97 B B 4 B4
30to39 0 0 0 0 geCollege EA  47.93 I E 7 E7
30to39 1 0 0 1 geCollege AA  45.55 I F 7 F7
30to39 0 0 0 1 geCollege EA  44.85 B C 4 C4
30to39 0 1 0 0 1tHS AA 45.59 B D 4 D4
30to39 0 0 0 0 1tCollege AA 43.9 B E 4 E4
1t30 1 0 0 1 1tCollege EA 41.19 B F 4 F4
1t30 1 0 0 1 1tHS AA 44.05 B H 4 H4
1t30 0 0 0 1 1tHS EA  48.16 B A 6 A6
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1t30 0 1 0 1 1tHS AA  40. 37 B D 6

D6

HyE i
AT 314 4T, BRATH R —ADFEA, BEAIXS BRI R HE A

age: BESEERYRIL A “1T30” (AWBT/NT 30 %) . “30 & 39”7 (43T H
30 %39 %) Fl “GE40”  (HpUEy KT 40 %)

BUT: BEERH SR EEE, ZAAE (R ke) BRULS S (AL KD P
Jikle GitHoN “0” (=30 AR) B “17 CRFEEET 30D ;

smoke: UWNIRATNH, Mgwtd Ay “0” 5 WRAENRAFIAGA, Mgl “17
gestage: 7, “17 Xo/NT3TH. “0” RoRKTET 37

gender: ff)LWIMER]  “17 =5, “0” =4 ;

edu: BIERIZ GRS ( ‘1tHs” RRETEFKFE, ‘1tCollege’ FTnmHt
/GED, ‘geCollege’ FTIRZE/DIEKE)

race: BEERIFGR/E ( ‘AN RRFEMEERE N, ‘EA’ RoREinz NFhE
HeE)

methyll: 55— RN ESZRE %71 H ALK

methyl2: 5 URIEZARE % T B ALK, 20 MEEA R S8 — &5 &
NI

platel(and ‘plate2’ ). Zi{H FH—IRAE _IXMEFEMR T, ‘plate2’
B 20 AN R AT — IR SEE B s 2 SR

rowl (and ‘row2’ ) : 45z B — RN — R EE & EAE 7 B AE 1D 5
FHEIAE “platel” A “plate2” HHFAR_EMIAT, 20 Z2RFEFD “row2” ;
columnl (and column2) : Y4324 W58 — RN 28 — Yk B8 2 I & AE 43 3 iE 1D
SRl ILTE “platel” Fl “plate2” FHFAR LIS,

20 &2 HE D> “rowl”

welll (and well2) : TEIXANSEIGH, 32l BOSE — UOF 2 — Yk B8 2 I & gl i fE
ID /nfE “platel” F1 “plate2” HIFHR L.

MisE 2 BP W 4ZALIBEL{E R IES KD

#BP-net
set. seed (2019)
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epigen=read. csv(“epigenl. csv”) [, —c (5, 9:12) ]

original=epigen

library (lattice)
library (mice)

md. pattern (epigen)

#BMI fill
sub=which (!complete. cases (epigen)==T)
missingdata=epigen/[sub, ]

completedata=epigen[—sub, ]

library (nnet)

BPnet=nnet (BMI/max (BMI) ~., data=completedata, size=11, maxit=1000, decay=
0.01, trace=F)

missingdatal, 2]=predict (BPnet, missingdata)*max (completedata$BMI)

nepigen=epigen
nepigenl[c (sub), 2]=predict (BPnet, epigenl[c (sub), ])*max (completedata$BMI)
anyNA (nepigen)

for(i in 1:608) {
if (nepigen$BMI[i]<=0. 5)
nepigen$BMI[i]=0
else nepigen$BMI[i]=1

write. csv(nepigen, “epigenl BMI.csv”)

#tgender fill
epigen=read. csv(“epigenl. csv”) [, —c(2,9:12) ]

original=epigen

#bp—net

sub=which (!complete. cases (epigen)==T)
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missingdata=epigen/[sub, ]

completedata=epigen[—sub, ]

library (nnet)
BPnet=nnet (gender/max (gender) ~. , data=completedata, size=11, maxit=1000,
decay=0. 01, trace=F)

missingdatal, 4]=predict (BPnet, missingdata)#*max (completedata$gender)

nepigen=epigen

nepigenl[c (sub), 4]=predict (BPnet, epigenlc (sub), ])*max (completedata$gen
der)

anyNA (nepigen)

for(i in 1:608) {
if (nepigen$gender[i]<=0. 5)
nepigen$gender[i]=0
else nepigen$gender[i]=1

}

write. csv(nepigen, “epigenl gender. csv”)

B3R 3 SCBEREAFLIR T B R 1B S RXAD

epigen=read. csv(’ epigend. csv’)

library (ggplot2)

ggplot (epigen, aes (x=row, y=column, colour=methyl) )+
geom_point (shape=15, size=3) +
scale color gradient (low="1lightblue”, high="darkblue”)+
facet_wrap ("plate, nrow=5)+
scale y continuous (breaks = seq(0, 12, 1))+

scale x_continuous (breaks = seq(0,8,1))

BifsR 4 GWR HRELE S KRS

library (spgwr)
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epigen=read. csv(“epigen new.csv”) [, -1]

##1lm regression
#twell and plate
epi. bw=gwr. sel (v smoke, data=epigen,
coords=cbind (epigen$well, epigen$plate))
epi. gauss=gwr (v smoke, data=epigen,
coords=cbind (epigen$well, epigen$plate), bandwidth =
epi. bw, hatmatrix = T)
epi. gauss

results gauss=as. data. frame (epi. gauss$SDF)

#only plate
epi. bw=gwr. sel (v smoke, data=epigen,
coords=cbind (epigen$plate, rep (0, 608)))
epi. gauss=gwr (v smoke, data=epigen,
coords=cbind (epigen$well, rep (0, 608)), bandwidth =
epi. bw, hatmatrix = T)
epi. gauss

results gauss=as. data. frame (epi. gauss$SDF)

HGWR R Hi R

library (scatterplot3d)
scatterplot3d(results gauss$coord. x, results gauss$coord. y, results gau
ss$smoke)
scatterplot3d(results gauss$coord. x, results gauss$coord. y, results gau

ss$X. Intercept.)

M 5 &IE GWR BV R IBS R
##tsmoke:age

epigen=read. csv(“epigen new dx.csv”) [, -1]

epi. bw=gwr. sel (v smoke*age, data=epigen,

coords=cbind (epigen$well, epigen$plate))
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epi. gauss=gwr (v smoke*age, data=epigen,

coords=cbind (epigen$well, epigen$plate), bandwidth
epi.bw, hatmatrix = T)
results gauss=as. data. frame (epi. gauss$SDF)
A=data. frame (results gauss$X. Intercept., results gauss$smoketresults g

auss$smoke. age, epigen$age)

#boxplot

library (ggplot2)
library (magrittr)
library (ggpubr)

A=data. frame (x. intercept=results _gauss$X. Intercept., coe smoke=results
_gauss$smoketresults gauss$smoke. age, age=epigen$age)

Alorder (A$age), ]

A$age=c (rep ( <30’ , 330), rep( 30-39’, 256), rep (" 39, 22))

pl=ggplot (data=A, aes (x=age, y=x. intercept)) +geom boxplot (aes(fill=age))
p2=ggplot (data=A, aes (x=age, y=coe smoke))+geom boxplot (aes(fill=age))
ggarrange (pl, p2, ncol=2, nrow=1, labels = c("A”, “B”))

#ttboxplot edu
epi. bw=gwr. sel (v smoke*edu, data=epigen,
coords=cbind (epigen$well, epigen$plate))

epi. gauss=gwr (v smoke*edu, data=epigen,

coords=cbind (epigen$well, epigen$plate), bandwidth
epi. bw, hatmatrix = T)

results gauss=as. data. frame (epi. gauss$SDF)

A=data. frame (x. intercept=results gauss$X. Intercept.,
coe_smoke=results gauss$smoketresults gauss$smoke. edu, edu=epigen$edu)
Alorder (A$edu), ]

A$edu=c (rep C 1tHs’, 225), rep( 1tCollege’, 159), rep ( geCollege’, 224))

pl=ggplot (data=A, aes (x=edu, y=x. intercept)) +geom boxplot (aes(fill=edu))
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p2=ggplot (data=A, aes (x=edu, y=coe_smoke) ) +geom boxplot (aes (fill=edu))
ggarrange (pl, p2, ncol=2, nrow=1, labels = c("A”, "B”))

##tboxplot race
epi. bw=gwr. sel (v smoke*race, data=epigen,
coords=cbind (epigen$well, epigen$plate))
epi. gauss=gwr (y smoke*race, data=epigen,
coords=cbind (epigen$well, epigen$plate), bandwidth =
epi.bw, hatmatrix = T)

results gauss=as. data. frame (epi. gauss$SDF)

A=data. frame (x. intercept=results gauss$X. Intercept.,

coe_smoke=results gauss$smoketresults gauss$smoke. race, race=epigen$ra
ce)

Alorder (A$race), ]

A$race=c (repC AA’, 296), rep C EA’, 263), rep ( other’, 49))

pl=ggplot (data=A, aes (x=race, y=x. intercept) ) +geom boxplot (aes (fill=rac
e))

p2=ggplot (data=A, aes (x=race, y=coe smoke))+geom boxplot (aes(fill=race))
ggarrange (pl, p2, ncol=2, nrow=1, labels = c("A”, "B”))

##tboxplot gender
epi. bw=gwr. sel (v smoke*gender, data=epigen,
coords=cbind (epigen$well, epigen$plate))
epi. gauss=gwr (y smoke¥gender, data=epigen,
coords=cbind (epigen$well, epigen$plate), bandwidth =
epi. bw, hatmatrix = T)

results gauss=as. data. frame (epi. gauss$SDF)

A=data. frame (x. intercept=results gauss$X. Intercept.,
coe_smoke=results gauss$smoketresults gauss$smoke. gender, gender=epige

n$gender)
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Alorder (A$gender), ]
A$gender=c (rep( boy’, 279), rep( girl’, 329))

pl=ggplot (data=A, aes (x=gender, y=x. intercept))+geom boxplot (aes(fill=g
ender) )
p2=ggplot (data=A, aes (x=gender, y=coe smoke))+geom boxplot (aes (fill=gen

der))

ggarrange (pl, p2, ncol=2, nrow=1, labels = c("A”, "B”))
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