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Effects of TTR Gly83Arg mutation on the change of

retinol and TTR protein
XIN Cheng, CAI Shan — jun
Ophthalmology Department of Zunyi Medical University, Zunyi, Guizhou 563000, China
Abstract;: Objective  To explore the relationship between retinol and TTR protein, and to provide ideas for preventing
Hereditary vitreous amyloidosis ( HVA). Methods Twenty Gly83Arg mutant mice were constructed and bred ( reference
construction *') as the mutant group. After the irregular turbidity in the vitreous of the mutant mice eyeball was observed
under slit lamp, the lens camera was used for photography, and B — ultrasound examination was conducted, and white clump —
like turbidity was found in the posterior ocular region. After the turbidity in the vitreous cavity of the mice was confirmed, the
mice were killed by cervical vertebrae dislocation, and DNA in liver cells was extracted and sequenced to confirm the successful
construction of mutant mice. At the same time, 20 wild type C57BL/6 mice were fed as the control group, 4 mice in the mutant
group and 4 mice in the control group were randomly selected from the number table, and the retinol concentration was
determined by high performance liquid chromatography combined with mass spectrometry. Three mice in the mutant group and
three mice in the control group were selected from a random number table. After grinding the eyeball tissues, RNA and protein
were extracted. TTR gene mRNA expression, SDS — PAGE protein gel color development was detected by fluorescent

quantitative PCR, and TTR gene protein expression was detected by Western Blot. The difference at P < 0. 05 was statistically
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significant. Results The mutation site was consistent with the site successfully modeled by our research group in the previous

stage. Heterozygous mutation occurred at the G base at the 107th position of exon 3 (C. 107G —C), and the codon of the

amino acid at the 83rd position was mutated from GGC to CGC ( Gly83Arg). The concentration of retinol in eye of mutant mice

was lower than that of normal mice in control group, the content of retinol in liver tissue of mutant mice was higher than that in

control group, and the content of retinol in blood of mutant mice was lower than that in control group (eyeball; 1 =6. 600, P =
0.022; liver; t =9.045, P <0.001; blood: t =4.343, P =0.012). Fluorescence quantitative PCR results showed that
mRNA expression in eyeball tissue of mutant group was lower than that of control group (¢ =5.764,P =0.004). SDS - PAGE

protein gel color showed that protein bands appeared in the mutant group near 11kD. Western Blot showed that TTR gene

protein expression in mutant group was lower than that in control group (¢ =37.48,P <0.001). Conclusion The deposition

of vitreous amyloid protein in the eyeball tissue of Gly83 Arg mutant mice may be related to the increase of mutant TTR protein

and the decrease of retinol, which has important significance for future prevention and treatment.

Keywords : Retinol ; Transthyretin ( TTR) ; Mutation
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JHEE B A 0. 2%0 IR KWL, L f1:93 (A) :7(B)
Wik 1 ml/min, A9 .40°C, PERER K 10 pl JRiE 4
PR 7 U R 2E B R U, R O 2R 2 s
(MRM) IF & FH i # 2, m/z (269.1/93.3), CUR
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Table 1

Analysis of retinol concentration in various tissues of

mutant and control groups(x +s)

21 51 MU HEARE ALV B (ng/ml)

G RS 3 232.498 3 £3.910 7*
JHE 3 5 414.280 0 +853. 370 0°
JiRT 3 48. 840 0 +41.200 0°

X HEZH HR 8 3 281.799 8 +5.510 0
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il 3 931.950 0 £92. 290 0
1L 3% 3 270.380 0 +78. 160 0

T :a FoR 53R LLEL P <0.05,

6000 * o Rl
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gwoo
S
§ 1 T
& 800
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”: T
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kP <0.05, 27 B4 G EE S IRES .0 =6. 600, P =0.022;
JIFIE ;2 =9. 045, P <0. 001 ; 3% : ¢t =4.343,P =0.012,
1 TTR Gly83 Arg /I B 6 IR AL/ R4 41 U0
e
Comparison of retinol content in eye tissues of TTR

Fig. 1

Gly83Arg mutant mice and control mice

3.3 RT-PCR #&m3to] 54841/ FUR Bk 4 40
(1) TTR #5 1 mRNA Fik K500 B4/ BRI Bk 2 21
TR WAZERARITFE L (1 =5.764, P =
0.004) (F2,E2).

®2 RAHGXBHMR KA L TTR mRNA AH X} 5% 3k i
(TTR/GAPDH) /3 #7 (% % 5)
Table 2 Analysis of relative expression of TTR mRNA (TTR/
GAPDH) in eyeball tissues of mutation group and
control group (x +s)

MRER TTR mRNA A%k 4k

il FEASL (TTR/GAPDH)
X HEZH 3 1.001 2 £0.059 7
AR 3 0.619 8 +0. 097 9°

P 0. 004 0
TE a R S0 AL LLEL P <0. 05,

1.5-

B

2

W 1.0 -

" 2

% T

Z 054

E

E 0.0 r .
HEAH RE4

K kP <0.05, 225 A GIHEE L (1 =5.764,P =0.004) ,
2 TTR Gly83Arg 275/ RURER 41815 %4 R 4 /N BUIR BR 41
ZUP ) TTR mRNA XS 57K LA
Fig.2 Comparison of TTR mRNA expression in eye tissues of
TTR Gly83 Arg mutant mice and control mice

3.4 SDS-PAGE 547 #2828 241 /) FRUR BR 41 21
H TTR 2R 18 M 5 3R L 3 (1 3R TR K3 e, A8
ZH7E 11kd b LA 1 5574 (18 3) , Western Blot £ il
PR, RAR /N IR ER 4L 21 H TTR 8 (A R kK T Xt
HREH (L3, K 4) I ZERA G4 X (1 =37. 48,
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25kD

20kD

17kD

11kD

3 TTR Gly83Arg 27541 /)N Bl 55 X6 B 41 /N BRUIR BR 240 2 ) 2
15T SDS ~ PAGE 7341 7E4%3T 11 kD 4k, 5828 41 ] bl —
Jelr 260, Y (RO IR IR

Fig.3 Protein SDS — PAGE analysis of eyeball tissues of TTR

Gly83Arg mutant mice and control mice

R3 M GXIRA TIR # A AR K K i (TTR/GAPDH)
GrbT(xxs)
Table 3 Analysis of TTR protein relative expression ( TTR/

GAPDH) between mutation group and control group (x

+5)
v HREk TTR 25 (A ik
25 FEAZL (TTR/GAPDH )
Xif HE 21 3 0.999 9 +0.013 9
RAF 3 0.594 9 £0. 012 5°
P 0. 000 003 024 17

T FoR X AL LA P <0. 001,

1.5,

0.5} REBE REH
TTR

GAPDH e -

TIREBH A FEKF

0.0——

AEE  REE

ok kP <0.05, 2R HAG %5 L (1=37.48,P<0.001) ,,
4 TTR Gly83Arg 5748 41 /]y fl 5 % B 4L/ B BR 2H 21 19
TTR H AR 25K gL
Fig.4 Protein Western blot analysis of eyeball tissues of TTR

Gly83 Arg mutant mice and control mice
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I i A A A ABE AR R P A8 (67 S AR [R], 55 3 A0 111
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