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X 1) 7 25 FNA T 1 TCAR B Al R 7 28 . XLt
Q2L AT LA DNA F0 B & 2 B, A R X
MPB AL HLH B T, HLRE A 1 R B2 W 2
HESHR .

MPB J&—Fl & BE AL 1 2 JE R 1, A
XU TG I 15 T 2070 81%  (95% EARIX
[ 24 0.77~0.85) ", FiE B TR F R Z S
(single nucleotide polymorphisms, SNPs) % ULAE 5
[ 533 A5 25 7 Al I A 50% 6, e B AL R0
SRR A R E R L ©HI0Y MPB AH G R
O 5 BB F X Qa1 Xq12 (EDAR/AR) 7|
WYL 6 A (K 20p11 10 7p21.1 (HDACY9)
A 1020 2017 4R R R M 3R HUE AT AEE R
ZEFE 43 (meta analysis) 22 & BT K& MPB
Kfir s BT ABFFEA R MPB gt & 3tk A T
Peter Visscher 5C % % X} 9 [6] /£ 9 A A& £ (UK
Biobank) 205 327 AU PERBSE, %k Skt %
Ji. ZIERRN AT TR EH T, K624
ANAHOE SNPs, A LU RE 25% MR 22 55 70 G dks
FHAG SNPs (o7 s & 8, > MPB Y Tl 4 {1t 1 i %
MBS % . LA 208 o 2 5L RS T
47 (polygenic risk scores, PRS) XJ 55 VL) It & 72
FE AT H . Marcinska 55 20 J8 i 3 3 DA 0 1
i F 22 032 58 101 091 53 531 #g E F 5-SNP R JEE Y 20-
SNP Ul , X} REMI A (4Fi<50%/) HA
PR TIINASCR , (X N AF I8 L A T A5 R I
RERAE . Liu % "0 # A 20-SNP FIAR R 7E 3 4~k
DHRE AR A AT TRAY X B e e 8 2 A A 9300
AUC 1y 0.74, {HXF PR/~ 16 2 4 15 A A Tl fi
FHXT 355 (AUC 439124 0.69 #10.71) . Hagenaars
G ) TR A BL A OCHE 0 (genome wide
association studies, GWAS) & 5 MPB #H K EX Y
ZAVE AR S, My T 287-SNP FAR AR X e E
i & TSR B (AUC R 0.78), {HXHER % b
JEE W e P g 5 AR X AL S5 (AUC 43 51 4 0.61 Fil
0.68), HizBiRIf siflimii 2, Aokl X H .
IXSEAF Y F AP TERRSE AR, RN SRR
TEH AR SR BT 38 P i HAR

WA NFEE 2 AR RBUFE, R EPR
ISINRIIESE N0 e R A 25 4 e BRAEL AR
U, A ST BE FH AR W22 5 I BRI & A BE
(Burasian) fENWFFERG 27, HAMRR (11545 18 5%
6 A VAT M 261 MPB 35045 57 15 76 S T R 1Y)
ISIE TS AF ST . 3@ a3 XT Visscher 256 2 624 /)~ SNPs

DL HT, AR ERE T ARES X MPB 11
SN, HENT T PRSTRIALEY, PPAL T 7 5 (14 T AL
I3, FFiE— 2B PR T S A A TR SRR Y
KFR, HIET NEERAEE ERA T MPB Y 48K
RSO

1 MRS

1.1 HZAKDNARE

Ao TS AR TR BT s R IR X RRR
B AT RG KRN FYEAK 684 4. T WF 984
PRIRI B R DA JLAS 540 a. ACBERIHAC BRI
KRA N b AEEZHBRBE FARAIEEKR
75 o JTCNr I T REBRAT ISR, WHR IR |
i 2 44 95 o R0 1 i ¢ 9 %5 . { ] Canon EOS 5D
Mark I (fEfig, HA) i AN 5% A G R
HAEM I B A 3 5K Ak IR R e A R i g
2H DNA 42 BUR 57 £ QlAamp® DNA Blood Mini
Kit (Qiagen, /K%, fHE), WA=
15 'S FMHEBUREA () DNA, EDTA-Vacutainer {45
WA I8 T —20°CvKA AR AT . AW 538 2ok 28 &2 3
PRE e o E R aYd, HITAS58EN%
BT BHEEFEES.
1.2 BRI A REHIFRE

M % 3% 180 332 I 28 Hamilton-Norwood (H-N)
ITRBRUE IR 4 B % R g > (Bl 1a) PPl
RO A SR & (H-N SR ; 55—
N L (H-NESIa, 11, MafliVa); 2
SRR TR A (H-NAFZIL) 5 5 DU A A A
kW& (IV. V. Va, VIFIVID) .34 P04
BERLVEH 150 5K 1 F, TRl B A M REAS 11 3 5K 5]
R, B SR RGN, T RBGT I
gk, TR RERERfRE—EUS, JLEER I
SEXT TR FEAR AT 1~4 4T 5010 5% . HEBR Tk S W 26
RIZBNREAS, A3 PFor8 X R AR e AL 432
FI O A BN Ay e 2 R o e S5 20
1.3 EFESEKREET

Fie WA= 7= i W 4 72 . fd Tllumina Infinium
Global Screening Array 650K (GSA) -5 t5 A
(Ilumina, R, SEE]) XJHEA DNA #4747
A FH PLINK v1.9 ' X} SNPs 47 e 5],
e BRI 2 (call rate) >0.9, A3 1R AP 4% - i
(Hardy-Weinberg equilibrium, HWE) P>0.0001 F
WA FEIAR  (minor allele frequency, MAF) >
0.01. MAMEA BT i p il L FE M R A . SR OCR
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o0 Ko 5 1k I . LT N 35 D] A A 5 — B B
(1000 Genomes Project Phase 3) #(#lifE -S4 A
41, i IMPUTE2 - 435l % Y €2 14 X e 5,
A A e DR SRR O 2 8 ERD BT 2 43 BN T 0.6 1Y
SNPs, JFHEE b hlbriE, m2ak
420 681 8721~ SNPs.
14 St
141 LB 5 GWAS
ABIFSE1E ] Visscher 525648 23 A1 Y 624 4~ SNPs
i, Hdrde7 A sl 1 i E Sl (R
S1) . fifi F — M 4k 1 1] )5 4% 0 (general linear
model, GLM) #£47467 /1> SNPs 5 J5 MRl & Al
() IR AT . 5 DRI P T g BRI PR ABE AR, 27 A A
BB AR HE T B U A B P Bl 5 R AVRHIE A B
RO SRR, e R A AR R BMI AN
AANEMNS, PR AR I 522 5 SNPs A [ml ) . F
FAEISFI BMIXT RIS B 5200, Bt [l )T . A
BUNF .
Y =B,:AGE + B,,,BMI + &, (1)
ey =BG te (2)
Hrh YFOR BRI L R KM 5, Byt it
PRI R B B RO (] 2, By, 28 728 BMI B R [1]
I, BN EIRRUN I 5, e, R LM [BlH 1Y 5%
Zlal e, eFRERNIIE, e~N (0, I67), 1FR
AL, o FoRBEPLER 22 T 25 . R ARVEUIE 3R R
52w
G, = 0, SNPI; s & A 0PI B
G, = 1, SNPLS & A IR (3)
G, = 2, SNPOLE A 2R EF A LA
KIRIIHT P<0.05 AN HA G2 8 L. Ak,
FEASE K-, il PLINK v1.9 17 GWAS 43
Br. Hedr, AR RGN T 5L R A AR T 3 4 3
f& 43 (principal components, PCs), P<5x10®AK
IR HA G52 L. GWAS 5314
IR R KL A 8 1L, DR AT el P PR 4 92 ol
(genomic control) X} PH#E4T TR IE . (i R 2
qqman " 22l 2 0545 K] (manhattan plot) F1Q-Q
il (quantile-quantile plot) .
142 AfES T
ARIFEGET T 2RI 467 AR S5 B Y
RS A . R/NFTJT ), JF5 UK Biobank AR
T AN HE R g Bl AR (EUR) S 2R A #E
(EAS) H[IX 28 SNPs [ 8% 70 A7 547 AH 51 e g
FECXT ¢ Kz 46 . BRI S5 67 BRI (B) Rl

() WFBUER— SR (B>, £ UK
Biobank AfE A 5T A i 1ok U 52 BRI AR E
SR — D TR
1.4.3  FOAHT

PRS J2 HIE DAL A A B B s RURS: 1 7125
TN A ST 22RO S R RN (S
HIEEH R R FORITR, THEAZUNT .

PRS = Y B, (4)

Hrp, GRERMESNP A (0, 1, 2), gREX
BT SNP RN, L PEAR 7 1) R AL A beta
i, /KA A ORI, n W4 A K SNP

FLFPRS. 4F#% . BMIFRAAr Bk T 2Pk |
VR TR A2 i (T AR, o g 5 i [ D A A

e MPB BT 21 AR A X IRAL, 5 ARy
JEEMAREIA, BRI
MPB ~PRS + AGE + BMI (5)
ln(lfp)~PRS+AGE+BM[ (6)
Hop, PR ER ZMMER, HALMT S 5200
eI

FERY B R, Rl ALGE U AN FEAR 1Y
80% 1ENIUNZREE, 20% E T4, Hizd s
PEFT 10007k, A Bt FHZ P [ )1 A ke a8 R B0 R A
R AR AUCTH (R3ROCR P2 ) A WAy
PEREMIIEAG i . Horh, AUC{EZS LTS ] 0.5~1,
AR R AET 1 2 B 00 0% ME R PR v . B, FRAT]
¢ M — 1k 22 WK UE  (leave one out cross
validation, LOOCV) [ )7k, H4E 4 . BMI Al
SNPs i PRSYE - B 28 i, 1114 MPB /725848
VAREAY TN 684 AFEAS (1) B A R .

1.4.4 SNP&E 5 T ERPEOC R

R T 25T SNP B X A5E A 0 25k SR A
SN, FEARIS AN BMI 38R T, Xl i nd 467
A~ SNPs BEK R IT—4~ SNP 7 s # £ MPB 43
2B B [ AR . SNPs Ay 5 3 I A I i MPB 5
AR . BMIFT SNPs 12825 [a] 1 1] U o () 2l b i d
(akaike information criterion, AIC) #i%E, &Kt
A AIC {E /M SNP LSS AL, AIC (AL
THEARXT

AIC~2k + nin (X" (v, = E(v,))?) (7)
Hrr, ki SNP B, n HFEAEINKRN, E (1)
HPLAAE.
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AR, B BLIE X 80% Y FEAAE I 254
TIT 20% BIREAAE AR, B2 1000, (AP
) AUCHAE B 0 P BEPEA AR . R PN AR
RTO0SVERMEAETY, ARAG LR B T AL AR 251
FISEPREEAZE R Y 22 IR VBHERE , I i TR AHURK

P RESE L BRI B I A R Y
SEE . DL B BR, BREFIN A AN, PITER
3.6.1 FISERL.

145 T AEHL HPRS &XMPBSH 7

Hi 7° UK Biobank #} 5% H1 4 1 1) 624 > SNPs 7
T AFEHEA G224, FI#H 622 4~ SNPs Xf H:
oS A AHERY 1 233 2 5 PEAS RT3 PRS, W%
PRS 7E ABEHAY 5040 . LUTA AR PRS AU {EAE N
S =2, IFdTFH Map Viewer 7 K4 7R
T Al MPB 4325 AE A BR 5 R BRI G M B 4y
il

2 ZEREHH
21 ABHEAREBENSITHER
A5 o S A 45 684 1] Hh [ I KR TR A AN BERE

EN Eﬁéﬁilﬁﬁwsw, SEHAERY 35.6 2, BMI
T 16.1~37.6 kg/m?, {HH 24.2 kg/m’. MPB #%
i & BB A 425, A3 53.1% . 30.3%.
5.4% F11.2%, B & SS9 Rm AAR i i F H 2549k
FEEAMATAER: (K1) . MPB 4% %5:4% BMI Y {E 73
SR 23.4, 247, 255, 25.8 kg/m?, &I MPB %
S8 = T RE AL RE 4 1Y BML £ [ 5 St /s 4F %
(P=2x10"%) 5 BMI (P=4.98x10°) XJH1ii & ™ &
FREE R W IEARG, XS ZATREY & > >
22 ANBERRMESH

UK Biobank fiff 5% i1 4 i 1) 624 1~ 37 SNPs {37
B, FEARMFSR A 467 i R . X2 SNPs A
6.9% (324%) JE/RT5MPBREE FagMEr: (P<
0.05), Hrf178.1% (254) 5 UK Biobank iff 53 1
RO AEA LR A O — 8 (R 1, FEFERSD .

oooo g
FRTICENe

Fig.1 The summary of MPB in Eurasian population
(a) Diagram of MPB and corresponding scores adapted from the
Hamilton-Norwood scale. MPB scores 1~4 respectively correspond to
different hair loss grades, including no balding, crown balding, vertex
balding and the combination of crown and vertex balding, and also
indicate severity. (b) Density plots of the relative age distributions in

four categories. Abbreviations: MPB=male pattern baldness.

GWAS ok & PRAE 43 D 2 7K F | 3 BN
(P<5x10*) (B S1) . UK Biobank, T A
ZH ) EUR F1EAS . AHFFEY Eurasian, X 4 AN [FH]
JEHE 1 467 4~ SNPs (19 5 it AT 3R B, B UK
Biobank 5 EUR FYRLN; 5537 56 PRI 4 (1) A G R 850
m (=0.99), W EMES (P>0.8) J&, HAbA
TE 2 (B 47 72 P B R R B s AL 54 (1x10™<p<
1x10°) (&l 2a) . W00 S0 LR/ (B) F
W () ARBUER — DGR (B, M

Table 1 The comparison of SNP effect between the Eurasian and the UK Biobank study

Threshold (P) N (SNP) Proportion/% Consistent/% r(p) () (Bxf)
1 467 100 54.8 0.43 0.80 0.38
0.05 32 6.9 78.1 0.77 0.77 0.56

Consistent represents the proportion of effect alleles with the same direction in the UK Biobank study. (f) represents the correlation coefficient of the

MPB regression S values between UK Biobank and the Eurasian population under corresponding P value. r(f) represents the correlation coefficient of

the effect allele frequencies between UK Biobank and the Eurasian population under corresponding P value.
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SRREER: B—. RO EMIEF M —E X MPBIst S5 iR AA R . X e
IECH (2564) S8 PURUNEMIEF T AR B[S B A SNPs, 1] LA I & A 3 1) T 0 22 A1k
—HWBEH QuA), S EEWHEZER —EREINEE.

(P=0.16>0.05) ([&2b) . LA 25 F3RI AHES otk
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3 0.0
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05F
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0.0 N
0.0 0.2 04 0.6 0.00.204 0.60.8
(b) 0.06 Selection
©:P<0.05
1 P<0.05 & consistency
0.04 ’ ’
= I . I
o .
a (n=109) © (n=128)
w .
(=3 . . .
o

£*fin Chloe X. Yap et al. 2018 (V-

-0.04 ..

1 1 1 1 1 1 1 1 1
-0.08 -0.06 -0.04 -0.02 0 0.02  0.04 0.06  0.08
[£*fin Eurasian (N=684)

Fig.2 Investigation of population heterogeneity
(a) The scatter plot of the effect allele frequency for 467 MPB-associated SNPs in the UK Biobank, EUR (from phase 3 of the 1000 Genomes), EAS
(from phase 3 of the 1000 Genomes) and the Eurasian population. Diagonal is the frequency distribution of the corresponding population. Pearson
correlation coefficients (r) were estimated between each pair of the populations. P values were derived from paired ¢ tests. (b) The scatter plot of
£*f comparing the Eurasian and the UK Biobank study. Orange line is the regression line. The orange dots represent alleles with P value less than

0.05. The green dots represent alleles with P value less than 0.05 and the effect allele in the same direction.
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2.3 MPBRIFR 5 #7

Xt MPB [ T 434, FEEfH AR RS . BMIAI
PRS A FUMALAY .  TIRA T AR AR, 71t
B PRSI, %W {H % F UK Biobank Hf & £ 4R IE )
BN S FE RN (beta) . JLBRN AR 5 1k L A%
KB, AR A BMI 4 R I A 35 B RPN
AUC J 45k fi (]2) . MPB Y4559 r 28 54
% . BMI F1467 > SNPs ) PRS Z& P: a5, 22 X
BAE R34 R R 31.1%. Hirr, AF#&FI BMI 1] i B¢
FRTy 2253 510 22.9% F14.9%, 1] SNP fift e e 7l
5 247 0.2%, Hh i KAy &6 T EDA2R/AR
X X : 66358695 : T : TA (Z1°52.7%); AN
(1) MPB 19 — 432 3% B[] 05 350300 () SF- 35 AUC{E hy
0.82. FATHE— 4R T SNPs 1T F % i & Fi 58
REAYSZIN , AR S SCHR ST Hh ks 55057 J A PAE Y 1)

{EH #1155 UK Biobank "1 42 iH ) beta J5 ] & 75 — 2,
VECANA] SNPs (174, FIIH PRS 23 il vy T 4%
] A0 FN 32 4 R AR . B % PAEVS/N, beta 7
] SR, BLAR SNPs o7 A5 B /b, (B
RITFM HERAPE S bR R B AUC I T i R R Hovpr,
PEHL P {E/NT 0.05 H. 5 UK Biobank #F 57 H beta J7
] —F Y 25 4~ SNPs I, 58 IR E Ay F- 1 R*
28.97% (C1(95%)=18.9%~39.4%), ¥ AUCIHE K
0.82 (CI(95%)=0.74~0.89) (F2) . [FIF, RFHE
— R T T R, 32 OB IR 9 - 44 R A 28.6%,
AUCHHE ] 0.82. R4S IX 2 AUCE %A 15 2 BRAE A 1Ifs
PREG IR 7K (0.85), AH 2 A o ™ 2 i & Ak 6
INTEET 0.2 IR T45F 0.8 BT A ARG 452 s 1) 1
MERPE (E3) .

Table 2 The accuracy for predicting MPB in Eurasian

Method N (SNP) Age and BMI R/ % CI (95%) AUC CI (95%)

All 467 0 8.33 2.05-17.04 0.68 0.57-0.79

1 31.09 20.83-42.07 0.82 0.74-0.89

P<0.05 32 0 4.95 1.23-9.74 0.65 0.54-0.76

1 28.50 18.69-38.83 0.82 0.74-0.88

P <0.05 and consistent 25 0 5.85 1.57-11.32 0.67 0.54-0.79
beta direction 1 28.97 18.89-39.42 0.82 0.74-0.89

The 0 and 1 in the third column represent age and BMI were exclude or included in the model. CI: Confidence interval, 4UC: Area under curve.

350F — 4100
300
480
250
5 200 160
5
= =
g =
£ 150 | prgp=69.59% 40 &
100 F
H20
501
Prop=0.44%
() C 1 1 1 1 1 1 ] 0
0.0 0.2 04 0.6 0.8 1.0

LOOCYV predicted probability

Fig. 3 Histogram of predicted probability overplayed with
percentage of baldness in each probability bin

The blue area represents the percentage of individuals in the

corresponding predicted probability interval (<0.2 or >0.8). Bald

represents percentage of individuals with hair loss under the

corresponding predicted probability bin. Prop: Proportion, LOOCV:

Leave-one-out-cross-validated.

24 WNEFHESTHNEREXER

FATIFER TAEH . BMIHISNPs =A™ K 1% T
DR 2 AERf I R S . AUl AR I HEA T 3000, AUC
B 0] LK F] 29 0.77, BMIBIINA AUC L TAS
b (0.77) . FfiZ5 467 /> i FT45 1) SNPs 42 B I /37
kA ER T (BRT 2 R 1.44), 2
HAUC 2 &S, Uhn 681> SNPs J5 ik F i
KAUCTH (£50.89), U (0.59) /NTHEFEE
(0.92), PFHAMET M R (0.61) /T B i =%
(0.92), HEURAGTIIERGTE ] 0.88 (F£3), FLAEIX]

Table 3 The accuracy for predicting binary MPB using
different number of predictors
CI L e
N (SNP) AUC (95%) Sensitivity Specificity PPV NPV ACC
0

Ageand 0 069-085  0.12 096 040 0.84 0.82
BMI
68 0.89 0.79-0.94 0.59 0.92 0.61 0.92 0.87
464 0.57 0.42-0.71 0.45 0.66 0.20 0.86 0.62
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A" R FEAS A SO A 4 . ARSI SNP, AUC
BRI T RS, HURn 464 1~ SNPs iif AUC
KB/ ME, 298057, HALGH B XA T %
(4, 323) . AT B R RO TRANES S AR S 2.

1.0F

0 4 Il i 1 1 1 1 1
] 70 100 200 300 400 469
Number of predictors

Fig. 4 Relationship between number of predictors and
AUC for binary MPB degree prediction
Age and BMI are the first two predictors. The gray shadow is CI(95%)
under corresponding AUC.

2.5 MPBEARREHEF RGNS T

Bife, FRATTE 5T I R AR R Y 5
AUMBRARER PRS, WLEE MPB A BE 143 AR L . 78
SANBERY 1 233 2 BPEPRS oA, 34900 B i
AR RS AR, RO RS2 PRS & TR
EMAFIETARE (K 5a) . MPB Y /202516 48k
SRABER AR ER R T 2R 2558 (B Sb) .

3 i3t e

TR e v L — b A e
Zitfl . WE . TR MR EZHHEENR .
S MPB I A 58w, {H SR MPB Y4 L
R SE A ARAT . T, BFSE LA [R) RS 22 ] it
KB AL ST ME . A DNA TR 3 O & XU
S BT — 25 T MPB WL, A B TR
(RIS W K TR, ] 5k R AR R
DNA & BUREAF 2 i AH I8 iR 25 A, an i 5
o B SRTEAR I E Y i Y AR A
TN 5 N1 B 4 = b1 A P I A N T e S
Y55 B A9 TP B K GWAS J3 B S 2 At ST
AHIEFA 6241 SNPs Vi 1., 7E Eurasian F1E47 AfHE 5+

FEAE A, FE T MPB A TR R, X F5 0 K1
Hoi 5 WU TR RE Y OC RAFATARSE , Il R
T LRSI & AR, LIS MPB 75 48k ]
RE A M B> A R

Eurasian J&: 8L (VRIS AFE, HZR P FIER
AESE 324 50 = S0 AR AE ALK, 7, (220
SRS BN AR AR A28 5 e ttRasi G 25
FAJ AT RE B 5. 5, S F o V% AT Burasian A
GWAS 5t . EDAR R0 4\ 3k & #h B 1)
PerE PN, 1A 7E Burasian H EDAR AR AH X4
AN O RTERM ANFF R BB ERA XKW
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Fig.5 The distribution of polygenic risk scores of males from the phase 3 of the 1 000 Genomes Project

(a) The PRS distribution of males grouped into five large populations including sub-Saharan Africans(AFR), Native Americans(AMR), East Asians

(EAS) and central Europeans(EUR). (b) The geographic distribution of predicted above average PRS in five large populations. PRS: Polygenic risk
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Predicting Male Pattern Baldness From DNA Variants
in a Eurasian Population”

PAN Si-Yu"™, ZHAO Wen-Ting””", FENG Rui”, LI Qiong”, JING Xiao-Xi", GAO Xing-Jian",
CHEN Yan", LI Yi", TAO Xian-Ming", LIU Tian-Zi""", LI Cai-Xia”""

(VCAS Key Laboratory of Genomic and Precision Medicine, Beijing Institute of Genomics (China National Center for Bioinformation),
Chinses Academy of Science, Life Sciences College, University of Chinese Academy of Sciences, Beijing 100101, China;
YNational Engineering Laboratory for Forensic Science, Key Laboratory of Forensic Genetics of Ministry of Public Security, Beijing Engineering Research
Center of Crime Scene Evidence Examination, Institute of Forensic Science, Ministry of Public Security, Betjing 100038, China;

3 Criminal Investigation Department, Public Security Department of Hunan Province, Changsha 410001, China)

Abstract Male pattern baldness is the most common type of progressive hair loss, which has a considerable
negative impact on personal image and mental health. Recently, several large sized genome-wide association
studies (GWASSs) in European and American populations have reported a large number of MPB-associated genetic
susceptibility sites, but the genetic effects of these loci in East Asian populations remain unclear. This study was
based on a sample of 684 Eurasian males in China, and conducted a population heterogeneity analysis on 624
MPB-related single nucleotide polymorphisms (SNPs) found in a large GWAS consisting of 205 327 European
males in the UK Biobank. Polygenic risk scores (PRS) were used to build predictive models, and the relationship
between the number of predictive factors and the predictive performance of the model was investigated. A total of
467 SNPs passed quality control, among which 6.9% showed nominally significant association with MPB (P<
0.05). Linear and logistic models established by including the effects of age, body mass index (BMI), and 25
SNPs demonstrated fairly accurate prediction accuracy (R’ = 28.9%, AUC = 0.82). Age had the greatest impact on
the model performance (R’ = 22.9%, AUC = 0.77), and the AUC reached the maximum when BMI and 68 SNPs
were added cumulatively (about 0.89). This study indicates that MPB has strong genetic heterogeneity in
European and East Asian populations. Selecting a subset of SNPs can achieve prediction accuracy close to that of
the complete set. The prediction model constructed here may help understand the genetic mechanism, early

diagnosis and prevention of MPB in East Asian populations.
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