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[ Abstract]  Objective Sialic acid and its derivatives in mammalian cells mainly include N-acetylneuraminic acid
(NeuSAc), N-glycolylneuraminic acid (Neu5Ge) and deaminoneuraminic acid ( KDN), among which Neu5Ac can be
catalyzed by cytidine monophospho-N-acetylneuraminic acid hydroxylase ( CMAH) for the synthesis of Neu5Ge. In this
study, the transcriptional level of CMAH in different tissues of BALB/c mice were determined by relative fluorescence
quantitative PCR, to provide a reference for further analysis of Neu5Ge levels in different tissues. Methods The mRNA
sequence of CMAH was searched in the NCBI database and specific primers were designed. The mouse B-actin was selected
as an internal control, and the transcriptional levels of CMAH in 9 different organ tissues of BALB/c¢ mice were detected by
relative fluorescence quantitative PCR using SYBR Green dye. Results Among the 9 mouse organs, the transcriptional
level of CMAH in the liver tissue was the highest, which was 2. 46 times higher of that in the spleen, 3. 17 times of the

kidney, 5. 14 times of the trachea, 11.70 times of the lung, 21. 12 times of the myocardium, 31.37 times of the skeletal
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muscles, 66. 90 times of the small intestine and 1056. 99 times of the brain tissue, respectively. Conclusions CMAH is

transcribed in many organ tissues of mice, and its transcriptional levels vary in a quite wide range.
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&R 1 CMAH 5 B-actin K:[H 525 B PCR 514

Tab.1 Sequences of primers for detection of CMAH and B-actin by relative fluorescence quantitative PCR

518 4 % SIPFHI(5" —37) BRI FEHIR /N (bp)
Primers Primer sequences (5’ —3") Sequence sites Product size
CMAH-F AGACATTCCCATTTATGTTGGCG 642 ~ 664 290

CMAH-R ACATGCACTCAGACCACCTG 931 ~911

B-actin-F CGTTGACATCCGTAAAGAC 858 ~ 879 110

B-actin-R TAGGAGCCAGAGCAGTAATC 949 ~967
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forward primer ( 10 pwmol/L) 0.8 uL, PCR reverse
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L fie R S 26 O - AL 4 95°C,30 5 PCR S
95%C ,5 5,60°C ,30 s,72°C ,30 s, 4L 40 PE R, 175
BRGSO R A 9 AR T 5 Z 5 BEAT U A 2 o3
#1,95°C ,15 5,60°C ,60 5,95C ,15 s,
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B2 ,20 WL AR 2, 20 B S AN AW e s K 3 A
HNEKL,
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Note. 1: Myocardium; 2. Liver; 3.

intestine; 5: Kidney; 6: Brain; 7. Skeletal muscle;8: Lung;
9. Spleen.
Fig.1 Integrity of the total RNA
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Note. A: Amplification curve of B-actin. B: Amplification curve of CMAH. C: Dissolution curve of B-actin. D: Dissolution curve of CMAH. E.

Standard curve of B-actin. F: Standard curve of CMAH.

Fig.2 Establishment of the relative standard curves
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F 2 BALB/c /NEU A LU RS CMAH/B-actin 3 [H ¢ 56 & & PCR A& il 45 5
Tab.2 Transcriptional levels of CMAH and B-actin in different tissues of BLAB/¢ mice detected

by relative fluorescence quantitative PCR

kA R Ctf Ct value Ct I 14 Tffi(ﬁi‘r_ &%"—?:2{5[ .

Samol. Target Average Standard Coefficient of
amples arget genes 1 2 3 4 5 Ct value deviation variation
JH CMAH 21.9512  22.0889 23.1300 22.6798 23.0454 22.5791 0. 4848 0. 0215
Liver B-actin 16.9014  17.0600 17. 6183 17. 4443 17. 8199 17. 3688 0. 3488 0. 0201
B CMAH 22.8110 22.9521 24.1243 23. 8982 22.7161 23.3003 0. 5906 0. 0253
Kidney B-actin 16.2630  16.2982 16. 5416 16. 5921 16. 1767 16.3743 0.1827 0.0112
LE YN CMAH 28.7941  27.8184 29. 7857 28.2813 29.5134 28. 8386 0.7474 0. 0259
Skeletal muscle B-actin 18. 1877 17.9087 19. 2667 18. 3860 19. 4330 18. 6364 0. 6099 0. 0327
AL CMAH 26.3729  26. 6830 25.9482 27.9926 28.0796 27.0153 0. 8727 0.0323
Myocardium B-actin 16. 6017 17. 0304 16.9810 18. 3089 17. 8587 17.3561 0. 6293 0. 0363
Jili e CMAH 23.6768  23.8583 23.9885 24. 4241 24.3907 24.0677 0. 2965 0.0123
Lung B-actin 14. 8747 15.0789 15. 1297 15.5397 15.9300 15. 3106 0.3781 0. 0247
g JE CMAH 21.6225  23.0312 23.2581 23. 6476 21. 6225 22. 6364 0. 8502 0.0376
Spleen B-actin 14. 9452 15.2816 15. 6733 16. 1257 16.5717 15.7195 0. 5863 0.0373
K CMAH 23.9777  24.6929 23.9205 24. 6934 25.3678 24.5305 0.5542 0.0226
Trachea B-actin 16. 8402  16.2377 17. 2369 16. 9636 16. 4483 16. 7453 0.3610 0.0216
i CMAH 31.7162  31.6440 31.5322 31.3223 31.0169 31. 4463 0. 3545 0.0113
Brain B-actin 16. 2358 16. 5510 15. 8286 15.9193 16. 2750 16. 1620 0.2698 0.0167
/N CMAH 26.3988  26.4151 27.0486 27.2965 26. 6342 26. 7586 0. 3601 0.0135
Small intestine B-actin 16. 0543 14. 7423 15. 0410 14. 1277 15.9463 15.1823 0. 7330 0.0483

3

0.044

0.034

0.024

CMAHE Bk

Levels of CMAH

0.014

Tissues

TE Lo 20 0 ;3 W M54 A5 S B BE 5 6. 00 JUL5 72 5 i
W38 /N 39 i o LAY S (B-actin) B H% 57K 1 9 X HoAtl
B SRR BEATRCIE . HFELLEL, ™ P < 0.01,
3 CMAH FENAEA R 42 b i 5 5K 7

Note. 1: Liver; 2: Spleen; 3. Kidney; 4: Trachea; 5: Lung; 6.
Myocardium; 7; Skeletal muscle; 8. Small intestine; 9. Brain.
Transcriptional levels of CMAH were normalized to those of the
internal control (B-actin). Compared with the liver, ™ P < 0.01.

Fig.3 Transcriptional levels of CMAH in different tissues
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