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Figure S1. (a) MTHFR C677T percentage of mutations per control and Alzheimer’s (AD) case groups;

(b) MTHFR A1298C percentage of mutations per control and Alzheimer’s (AD) case groups.
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Relative risk meta-analysis plot (fixed effects)
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Figure S2. (a) Forest plot for meta-analysis of MTHFR C677T polymorphism by TT genotype,
countries with risks <1; (b) Forest plot for meta-analysis of MTHFR C677T polymorphism by TT

genotype, countries with risks varied ~1.
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Figure S3. Heat maps of MTHFR C677T homozygous TT polymorphisms for control and case groups
in association with annual deaths from air pollution (TT%7ct: percentage of MTHFR 677 TT in control
group; TT%7ca: percentage of MTHFR 677 TT in case group; AP Death: Death rates per million
population: Levels 2 = 50-100 deaths, 3 = 100-250 deaths, 4 = 250-400+ deaths).
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Figure S4. Geographic information maps for percentages of MTHFR C677T TT plus CT genotypes
per control and Alzheimer’s disease (AD) case groups, and their associations with AD risks
(TTCT%7ct: percentage of MTHFR 677 TT + CT genotypes in control group; TTCT%7ca:
percentage of MTHFR 677 TT + CT genotypes in case group; RR7TTCT: the relative risk between
percentage of MTHER 677 TT + CT genotypes and development of AD).
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Figure S5. Geographic information maps for percentages of MTHFR C677T TT genotype per control
and Alzheimer’s disease (AD) case groups, and its association with AD risks (TT%7ct: percentage of
MTHER 677 TT genotype in control group; TT%7ca: percentage of MTHFR 677 TT genotype in case

group; RR7TT: the relative risk between percentage of MTHFR 677 TT genotype and development
of AD).
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Figure S6. Geographic information maps for percentages of MTHFR C677T CT genotype per control
and Alzheimer’s disease (AD) case groups, and its association with AD risks (CT%7ct: percentage of
MTHER 677 CT genotype in control group; CT%7ca: percentage of MTHFR 677 CT genotype in case
group; RR7TT: the relative risk between percentage of MTHEFR 677 CT genotype and development
of AD).
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Figure S7. Geographic information maps for percentages of MTHFR A1298C CC + AC genotypes per
control and Alzheimer’s disease (AD) case groups, and their associations with AD risks (CCAC%8ct:
percentage of MTHFR 1298 CC + AC genotypes in control group; CCAC%8ca: percentage of MTHFR
1298 CC + AC genotypes in case group; RRSCCAC: the relative risk between percentage of MTHFR
1298 CC + AC genotypes and development of AD).



Int. ]. Environ. Res. Public Health 2017, 14, 0063; doi:10.3390/ijerph14010063 S8 of 13

country colored by CC%8ct

CClct
30

CC38ca

- 30
N ‘ 25
20
a7 o] 15
i L ) -
Iy -
:

(b)

()

Figure S8. Geographic information maps for percentages of MTHFR A1298C CC genotype per control
and Alzheimer’s disease (AD) case groups, and their associations with AD risks (CC%8ct: percentage
of MTHER 1298 CC genotype in control group; CC%8ca: percentage of MTHFR 1298 CC genotype in
case group; RR8CC: the relative risk between percentage of MTHFR 1298 CC genotype and
development of AD).
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Figure S9. Geographic information maps for percentages of MTHFR A1298C AC genotype per control
and Alzheimer’s disease (AD) case groups, and their associations with AD risks (AC%8ct: percentage
of MTHEFR 1298 AC genotype in control group; AC%8ca: percentage of MTHFR 1298 AC genotype in
case group; RR8AC: the relative risk between percentage of MTHFR 1298 AC genotype and
development of AD).
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Table S1. Summary of MTHFR 677 and 1298 loci distributions for included studies on Alzheimer’s disease (AD) by geographic location (43 papers, 44 study groups
with genotype counts for control groups).

First Author MTHEFR 677 MTHER 1298

Ethnici W
(Reference Year ] (tjor::tlty Cases, Source (sca) n (%) Controls, Source (sct) n (%) Cases, 1 (%) Controls, 1 (%) Qsl'l;::y
Number) Y Tsc  cc CT TT SCT _ CC CT TT HWE AA AC CC AA AC CC  HWE
Europe
Caucasian 98 920 16 83 68 21 21
Pri 1 1 Y
rince [16] 200 Sweden (480) (441) (7.8 ! (483) (395  (122) ©s ©,7,5)
Caucasian 15 20 3 27 20 3 13 18 7 21 23 6 20
Dorszewsk [17] 2007 | L s95 (26 9 2 G40)  (40.0)  (60) 'S (342 (74) (184) (420) (460) (120) o (7,8, 5)
Caucasian 51 38 10 63 66 12 20
Wehr [1 2 1 1 Y
ehr [18] 0 poland (G15)  (384) (10.1) (447)  (468)  (85) °s 9,5, 6)
. Caucasian 53 38 8 55 38 7 22
Religa [191 2003, 1 nd L 535 @84 81 | (50) (380)  (7.0) Yes @, 8,6)
Caucasian 71 75 16 79 68 2 75 68 19 71 71 27 15
Linnebank [20] 2004 1 1 Y Y
innebank [20] 2004 ooy (438)  (463)  (9.9) 467)  (402)  (13.0) ® @63) (420) (117) (420) (420) (16.0) 9,24
Caucasian 99 193 86 106 142 57 22
Copped [21] 2012 -Italy V262 611y @28 348)  (466) (187) 1 9,8, 5)
Caucasian 17 32 20 26 33 10 21
Ferlazzo[22] 2011 -Italy U 0se)  wes) (00 2 G77) @8 (a5 1 8,8, 5)
Caucasian 30 67 29 28 55 23 22
ipa [27 2 1 1 Y
Seripa [27] 003 Ttaly 238) (532) (23.0) 264) (519  (217) s 9,7,6)
L Caucasian 14 18 8 17 25 12 21
Zuliani [23] 2001 Italy L 3500 @s0) (o0) 2 G315 (463 (22 ' 8,7, 6)
Caucasian 10 29 9 11 17 8 22
Bottiglieri [24] 2001 1 1 Y
ottiglieri [24] 200 -Italy (208)  (604) (18.8) (0.6) (472 (222 s 8,8, 6)
. Caucasian 64 120 47 39 65 33 22
Brunelli [25] - 2001 -Italy Vo 19 @03 085  (474)  (41) ' 9,7,6)
Caucasian 59 20 4 50 19 2 24
Mellroy [26] 2002} 1 ond Vo) ey @y ! 704) (268 (8 (10,8, 6)
North America
. Caucasian 49 63 12 45 43 9 22
Seripa [27] 2003 -USA L 395 (08 07 L (464)  (443)  (9.3) Yes ©,7,6)
South America
Mixed 26 52 4 70 78 13 21
Belcavello [28] 201 1 1 Y
clcavello [28] 2015 Brazil (G17)  (634)  (49) (435)  (484) 8.1) °s ©,7,5)
. Mixed 19 19 5 25 23 2 21 21 1 27 2 1 21
daSilva [29] 2006 Brazil Vo wo) @ aie) 2 (50.0)  (460)  (4.0) Yes ugg)  (488) (23) (540) (440) (20) ' 9,7, 5)
Asia
Asian 64 98 32 144 193 ) 2
Ki 2004 1 1 Y
ida [30] 00 -Japan (330) (505 (165 (380)  (509) (111 °s (8,8, 6)
Wakutani [31] 2002 Asian ) 93 112 36 ) 137 163 52 ves 174 51 16 210 127 15 Ves 9

-Japan (386) (465) (14.9) (389)  (463)  (14.8) (722)  (12) (66) (597) (361) (4.3) (3,1,5)




Int. ]. Environ. Res. Public Health 2017, 14, 0063; doi:10.3390/ijerph14010063 S11 of S13

Nehyamall 200 iU 1 e ey ean 1 o wsn  gsm ' 556
Asian
Kim [33] 2008 -South ! (112?8) (5?0) (33;%2) 2 (1192.25) (5333.21) (2177.1) Yes (11/2:, 5
Korea
Asian
Yool 2000 South 2 (3‘53) (4?)?6) (2?2) ! (3?5) (5121; (12;0) Yes (8,271, 6
Korea
Deng[35] 2012 ?::321 ! (6%50) (326?0) (4%0) ! (6476.;6) (229?6) (2%8) Yes (8/281, 5
B el 2009 /éilg ! (2?2) (16721) (;223) ! (294(.)0) (257.29) (;;i) Yes (9,283, 6)
S w0 S ! (1?57) (496%5) (3?58) ! (2?3?8) (igg) (26;3) No (9,271, 5
Sun [38] 2008 2:;2 ! (321(.)3) (436(.)9) (2114.19) ! (4?2) (32;5) (15.3) Yes (11,2:, 5
Zhang [39] 2008 ?::32 ! (4?8) (3124.16) (188.6) ! (5%)(.)0) (312%5) (177.5) Yes (8,281/ 5
Zhang [40] 2007 ?:;1;}; ! (8?8) (6%;17) (21:5) ! (116?2) (422?6) (4215.;2) Yes (9/271, 5
Yuanlal 2007 é:lr; ! (31;7) (413?3) (2(?.0) ! (323?8) (43;?5) (11;8) Yes (9,282, 5
Wu [42] 2006 2:321 ! (2?;?9) (5?6) (1?5) ! (249?7) (57;9) (1274.14) Yes (8,282/ 6)
Huang [43] 2006 ?::;I; ! (32;4) (536?1) (4?5) ! (692(.)9) (355(.)0) (2?1) Yes (8,27? 5
Wang 4] 2005 ?::32 ! (458(.)1) (336?5) (11;4) ! (62?8) (346?2) (3%1) Yes (9,272/ 6
Zhang [45] 2005 ?:;1;}; ! (33;?1) (4?9) (2?0) 2 (33:.13) (4?:0) (11:6) Yes (9/271, 5
Jang 6] 2004 é:if; ! (229%3) (6412) (9?3) ! (3234.13) (5?)?0) (116%7) Yes (11,2; 6
B o G ! (5%58) (311?0) (1:3) ! (522?5) (31)%0) (177.5) No (10,22, 5
Wangl4s] 2004 [éslfr:; ! (2?0) (5?3) (125(.)7) ! (237) (5?9) (127‘.14) Yes (8,281, 5
Mao[#9] 2004 é:if; ! (32;4) (536?1) (4?5) ! (692(.)9) (355(.)0) (2?1) Yes (10/2; 5
Chhillar [50] 2014 ?:l;alr; ! (3?0) (52?0) (111?0) ! (669?0) (2?0) (5?0) Yes (8,271, 6
Pivyakolu [51] 2014 Ahildalr; ! (716?0) (2(?.0) (41.0) ! (844150) (168.0) (090) Yes (8,1; 6

Mansoori [52] 2012 Asian 1 51 26 3 1 89 29 2 Yes 20 41 19 44 59 17 Yes 21
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_India (638) (325 (38 (742)  (42)  (17) (2500 (51.3) (238) (367) (492) (142) 8,8,5)
Asian 61 29 0 118 45 7 2
Pandey [53] 2009 -India Vws) @322 (00 604) @65  @n ' ©,7,6)
Middle-East
‘ Mid-East 57 44 16 84 33 8 21
Keikhaee [54] 2006 Iran V' usyy  @re) 137 ©72) (64 (64 (9,7, 5)
Mid-East 30 49 13 29 37 16 21
Pollak [55] 2000 Tsrael Va6 32 a4an @54)  (451) (195 = 1% 8,7, 6)
Mid-East 12 31 6 15 16 9 18
Chapman [56] 1998 Israel L ous) @33 (122 75 400) (25 = '° (7, 5,6)
Africa
African 18 17 8 20 10 2 z
Elhawary [57] 2013 gy U we @95 (86 ©5 (313 (63 ' ©.7.7
‘ African 13 24 1 52 39 9 15 23 0 93 7 0 21
Mansouri [58] 2013 1. i U aay @32 @6 G20)  (39.0) 0 ' @395 (605 (00) (930) (70) (00 e @8, 5)

Note. Reference numbers refer to the Reference List that follows this table. Sources of cases (SC): 1 = Alzheimer’s disease (AD), 2 = Vascular AD; Sources of controls (SCT): 1 = healthy adults, 2 =

adults without dementia or AD; HWE = Hardy-Weinberg equilibrium; HWE updated from the original report based on our calculations using the formula available at http://www.koonec.com/k-

blog/2010/06/20/hardy-weinberg-equilibrium-calculator; Quality score ranges: Total score 0-29; external validity 0-11; internal validity 0-12; report quality 0-6; NA: Not available.
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Table S2. Pooled Meta-Analysis: MTHFR A1298C Genotypes and Risks of Alzheimer’s disease (AD).

Genotype AD Case Control Test of Heterogeneity Statistical Test of Association
(Number of (N=564) (N =741) 0 I (%) Model Risk Ratio
Studies) 1 (%) (%) P ° (95% CI) P
CC (6) 62 (10.99) 66 (8.91) 513 0.2739 22.1 Fixed 1.20(0.87,1.66)  0.2550
AC (6) 199 (35.28) 302 (40.76)  44.99  <0.0001 88.9 Random 1.22(0.79,1.89)  0.3731
AA (6) 303 (53.72)  373(50.34)  32.99  <0.0001 84.8 Random 0.84 (0.61,1.15)  0.2673

Note. Data included from 6 studies. Q = Cochran’s Q; CI = confidence interval.



