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[ Abstract] Objective To predict the transmembrane structure of transmembrane protein 26 ( TMEM26) ,
observe its expression in human retina and mouse retina, and investigate the relationship between it and primary open-
angle glaucoma (POAG). Methods The transmembrane structure of TMEM26 in human and mouse was obtained
by inputting its amino acid sequences into the transmembrane protein structure prediction software, MemBrain. The
expression and location of TMEM26 in human and mouse retinas were observed through frozen retinal sections stained
with anti-TMEM26 antibody, which came from a human donor and five SPF-grade C57BL/6 mice. The possible
function of TMEM26 gene and its influence on eyes were inferred on the basis of the specific expression of TMEM26
in retina. The single nucleotide polymorphism mutation of TMEM26 gene was searched in literature related to ocular
diseases. The use and care of animals complied with the Regulations on the Management of Experimental Animals.
This research protocol was approved by an Ethics Committee of Sichuan Provincial People’s Hospital ( No. 2019-
36). Results Both human and mouse TMEM26 were eight transmembrane proteins with similar eight hydrophobic
transmembrane domains, four hydrophilic cytoplasmic domains and five hydrophilic extracellular membrane domains.
Small differences in the number of amino acid residues in the domains of TMEM26 were found. In both human and

mouse retina, TMEM26 gene was only specifically expressed in the outer plexiform layer ( OPL) and inner plexiform
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layer (IPL). TMEM26 was weakly associated with POAG in a published data.

Conclusions TMEM?26 is a multi-

pass transmembrane protein, mainly expressed in IPL and OPL of the retina. TMEM26 gene is weakly related to

POAG.
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Figure 1 Transmembrane structure of TMEM26 protein in human
and mouse  The color blue presented back-to-back transmembrane
helices, and the color yellow showed non-back-to-back transmembrane

helices A:Human B:Mouse

®1 TMEM26 EAEEEWEGKEE "
Table 1 Specific amino acid sequences of transmembrane
structure of TMEM26 protein

A TMEM26 75 [ % Jif 45 # /NEL Tmem26 85 [ 5 15 25 s

L

- 1 RS X -1 RS X

2- 30 B X 2- 31 B X
31- 32 5 X 32- 33 5 X
33- 57 X 34- 57 B X
58— 65 JH8 RSN X 58— 65 Ha e A X
66— 88 PR IX 66— 88 5 i X
89-143 it 5 (X 89-143 i 5 X
144-162 PR IX 144-162 X
163-172 i B A1 X 163-174 Jifa JE A X
173-192 BB IX 175-192 B X
193-204 5 X 193-204 i J5 X
205-219 PR IX 205-219 5 X
220-252 it g A1 X 220-252 it i A1 X
253-278 P IX 253-279 P X
279-285 it 5T X 280-286 i3 X
286-311 B R IX 287-311 s i X
312-368 Ji B A1 X 312-366 it JE A X

TE: TMEM26 : #5 I 45 1 26 ; % S BR 5 BT 2 N 3 -C iy , 1 8 2 4 X
F R 7 B

Note: TMEM26: transmembrane protein 26; The sequence of amino acid
residue was N-terminal to C-terminal, and the position was relative to cell

membrane
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Figure 2  Expression of TMEM26 in human retina TMEM26-
positive cells showed green fluorescence ( Alexa Fluor 488) , and nuclei
presented blue fluorescence ( DAPTI) A Distribution of TMEM26 in
human retina TMEM26 was mainly expressed in OPL and IPL ( x400,
bar = 50 pm) B: Expression of TMEM26 in OPL ( X 630, bar =
7.5 pm)  C:Expression of TMEM26 in IPL ( x630,bar=7.5 pum)
DAPI.4’ |, 6-diamidino-2-phenylindole ; TMEM26 ; transmembrane protein
26; ONL:outer nuclear layer; OPL: outer plexiform layer; INL: inner

nuclear layer; IPL:inner plexiform layer; GCL:ganglion cell layer

DAPI

Tmem26

7.5 pm 7.5 pm

10 pm 10 pm
H H

B3 Tmem26 ZE/NRMMEFR B FRIE  Tmem26 [H M A i & 4% {4
93 (Alexa Fluor 488) , 41 il % & W5 4 9¢ ¢ (DAPI) A Tmem26 7£
LR R IR R B0 AE OPL A1 IPL 3R 3k (%400, f5 R =
25 pm) B:Tmem26 7£ OPL ) ik 1% 4L (X630, Fr R =7.5 um)
C:Tmem26 7¢ IPL f) £ 15 fff O ( X630, 5 = 10 um)  DAPI. 4,
6- PR A2 IR 03] W s Tmem26 ; 15 I 2 1 26; ONL: #M 4% )2 5 OPL: 4
JAARJZ S INL: N A% )2 TPL: (W AR )Z s GCL: M &1 41 i 2

Figure 3 Expression of Tmem26 in mouse retina Tmem26-positive
cells showed green fluorescence ( Alexa Fluor 488) ,and nuclei presented
blue fluorescence ( DAPI) A; Distribution of Tmem26 in mouse
retina Tmem26 was mainly expressed in OPL and TPL ( x400, bar =
25 wm)  B:Expression of Tmem26 in OPL ( x630,bar=7.5 pm)
C:Expression of Tmem26 in IPL (X630, bar=10 pm) DAPI.4’
6-diamidino-2-phenylindole; Tmem?26: transmembrane protein 26;
ONL: outer nuclear layer; OPL; outer plexiform layer; INL: inner nuclear

layer;IPL;inner plexiform layer; GCL:ganglion cell layer

25 i
—

B4 NREWE Tmem26 £ 8 5 M & E i X & (x200, {5 R =
25 um) Tmem26 BHP: 20 fifg 5 245 {6 9¢ 5 ( Alexa Fluor 488) , /N FR AL
R 5 21 68 9% O ((GS-IB4) , 41 g #% & i 6 9¢ 0% (DAPI), IR
Tmem26 7 /)N BRI 240 il ok T3k

Figure 4 The co-location of Tmem26 protein and vessels in mouse
retina ( X 200, bar = 25 pm) Tmem?26-positive cells showed green
florescence ( Alexa Fluor 488 ), and mouse retinal vessels were red
fluorescence ( GS-IB4) ,and nuclei presented blue fluorescence (DAPT).

Tmem?26 was not expressed in vessel cells of mouse
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x2 10S¢EEkE TMEM26 £F7E1 007 ) POAG £E&51 009 §lIEE AP ERER
Table 2 Variation of TMEM26 gene in chromosome 10 among 1 007 POAG cases and 1 009 healthy controls

SNP BP Al F_A F_U A2 CHISQ P OR SE L95 Uo9s

10:63177991 63177991 T 0.197 9 0.231 6 C 6.752 0.009 363 0.818 5 0.077 13 0.703 7 0.952'1
10:63192407 63192407 A 0.277 6 0.318 6 AT 8. 062 0. 004 520 0.8217 0.069 20 0.717 5 0.941 1
10:63192414 63192414 TA 0.282 6 0.322'1 AA 7.412 0. 006 480 0.829 0 0. 068 90 0.724 3 0.948 9
10:63203054 63203054 C 0.130 8 0.166 0 CA 9. 845 0.001 703 0.755 8 0.089 43 0.634 3 0.900 6
10:63205791 63205791 C 0.199 4 0.233 1 T 6.714 0. 009 568 0.819 4 0.076 93 0.704 7 0.952 8
10:63206161 63206161 G 0.199 4 0.233 1 C 6.714 0. 009 568 0.819 4 0.076 93 0.704 7 0.952 8
10:63206361 63206361 A 0.199 4 0.233 1 G 6.714 0. 009 568 0.819 4 0.076 93 0.704 7 0.952 8
10:63216093 63216093 T 0.197 9 0.233 1 A 7.344 0. 006 728 0.8117 0.077 05 0.697 9 0.944 0
10:63221214 63221214 T 0.073 2 0.097 4 C 7.562 0. 005 963 0.7312 0.114 20 0.584 6 0.914 6
10:63221768 63221768 T 0.194 4 0.230 1 C 7. 649 0. 005 681 0.807 3 0.077 49 0.693 5 0.939 7
10:63230738 63230738 A 0.196 9 0.2316 T 7.172 0. 007 406 0.813 4 0.077 21 0.699 1 0.946 2
10:63232038 63232038 T 0.196 9 0.2321 C 7.372 0. 006 624 0.8111 0.077 18 0.697 2 0.943 6
10:63233671 63233671 C 0.259 5 0.299 2 G 7.837 0.005 118 0.8209 0.070 55 0.714 9 0.942 6
10:63236941 63236941 T 0.196 9 0.231 6 G 7.172 0. 007 406 0.813 4 0.077 21 0.699 1 0.946 2
10:63240804 63240804 G 0.196 9 0.2311 GA 6.974 0. 008 271 0.8156 0.077 24 0.701 1 0.948 9
10:63248358 63248358 A 0.196 9 0.2311 G 6.974 0. 008 271 0.8156 0.077 24 0.701 1 0.948 9
10:63257002 63257002 C 0.209 9 0.247 0 7.821 0. 005 163 0.809 9 0.075 45 0.698 6 0.939 0
10:63259495 63259495 T 0.209 9 0.247 0 7.821 0. 005 163 0.809 9 0.075 45 0.698 6 0.939 0
10:63264872 63264872 C 0.1959 0.233 6 8. 446 0. 003 658 0.799 3 0.077 18 0.687 1 0.929 8
10:63267630 63267630 T 0.207 4 0.244 5 TA 7.891 0. 004 969 0.808 5 0.075 75 0.696 9 0.9379
10:63270969 63270969 A 0.207 4 0.244 0 7.687 0. 005 563 0.810 7 0.075 77 0.698 8 0.940 5
10:63271946 63271946 AT 0.206 9 0.244 0 7.905 0. 004 931 0. 808 2 0.075 81 0.696 6 0.937 7
10:63280046 63280046 C 0.2059 0.243 0 G 7.933 0. 004 854 0.807 6 0.075 93 0.6959 0.937 2
10:63281627 63281627 A 0.200 4 0.238 6 G 8.518 0.003 516 0.799 9 0.076 57 0.688 4 0.929 4
10:63286848 63286848 C 0.1949 0.2326 A 8.478 0. 003 594 0.798 6 0.077 31 0.686 3 0.929 3
10:63286859 63286859 A 0.196 4 0.233 1 (0 8. 005 0. 004 665 0.804 0 0.077 17 0.691 2 0.9353

1 : TMEM26: 25 B35 11 265 POAG : JFU M T ) B 95 D6 HR s SNP « BAAZ 1 IR 20 251 s BP  BUE 0F 7 B (Higl9) 5 A1 o 5% — 46 (o7 5k PR 45 % 5 A < g f91) <6 iz ik
DA 5 U %o M5 3 DR 0 30 5 A2 55 = 28 (00 R 44 70 5 CHISQ: A BEUAIL IR 2k 9 X 6 6 5 P« 18 52 280097 DG A3 7 P A5 OR ¢ ] 58 %80 17 B £ 5 SE : R AR
FREZE ;195 - CMH A 5 8 44 LU A7 IX 1] ) R 55 U9S - CMIFL S 36 £ 4 L B8 £ DX IV 9 b 8t (o ofe 0 Sk [ 11 ] Bt i 4

Note: TMEM26 ; transmembrane protein 26 ; POAG ; primary open-angle glaucoma; SNP : single nucleotide polymorphism;BP :base pairs ( Hgl9) ; Al:base of

major allele; F_A ;allele frequencies of affected patients;F_U :allele frequencies of healthy controls; A2 :base of minor allele ; CHISQ ;X2 test; P; P value of fixed

effect meta-analysis; OR ; assessed value of the fixed effects;SE :standard error of coefficient; 195 :lower confidence interval for the odds ratio in Cochran-Mantel-

Haenszel test; U95 ;upper confidence interval for the odds ratio in Cochran-Mantel-Haenszel test ( Data were from the original data set of reference 11)

3 e
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