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Cloning a full-length coding sequence of BACEI in tree shrews and
prediction of its molecular characteristics
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(Center of Tree Shrews Germplasm Resource, Institute of Medical Biology, the Chinese Academy of Medical Science
Sciences and Peking Union Medical College, Kunming 650118, China)

[ Abstract]  Objective To obtain the full-length coding sequence of B-amyloid precursor protein-cleaving enzyme
(BACE1) and analyze its molecular characteristics. Methods Total RNAs from the brains and other organs of tree shrews
were used. The full-length coding sequence of BACE1 was obtained by splicing the sequence obtained via rapid amplification
of ¢cDNA ends (RACE) with the intermediate sequence. Sequence and molecular characteristic analyses were performed
using DNAMAN, MEGA 10. 0.5, PyMOL and other bioinformatics softwares. Results The BACE1 nucleic acid sequence

of tree shrews was highly similar to that of humans. The overall structures of the two protein molecules were highly similar
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and had the same extracellular, transmembrane and intracellular domains. Both the tree shrew and the human BACEI1

proteins had a highly conserved ACDL sorting endocytic motif of DXXLL in the intramembranous domain. However, the tree

shrew BACE1 protein had one potential acetylation site compared with that of humans and differed in its folding structure.

Conclusions The complete coding sequence of the BACE1 gene is obtained in our study, and the protein structure of tree

shrews is similar to that of humans, suggesting that tree shrews may be an ideal model for studying pathological changes of

Alzheimer’ s disease or potential drug research.
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swissmod/SWISS-MODEL.html) A SMART (http://
smart.embl-heidelberg.de/) %} BACE1 & H & XM ¥
G S 1 BB AL ZE R AT o, MR P A S

&1 R BACE1 PCR RACE 5191t
Table 1 Primer design of tree shrew BACE1

vy i EiE/E2])
Primers Primer sequence
, . . . . e - #3519
5’ adaptor GCTGTCAACGATACGCTACGTAACGGCATGACAGTGCCCCCLLCCCCCCCC .
Adaptor primer
3’ adaptor GCTGTCAACGTACGCTACGTAACGGCATGACAGTGTTTTTTTTTTTTITTTTTT
5.3’ outer GCTGTCAACGATACGCTACGTAAC
5.3’ inner GCTACGTAACGGCATGACAGTG
SUEIEZE k)
bacel-1F TGTTCTTCATCAATGGCTCCAA Intermediate sequence
amplification primer
bacel-R AAATAACAGGGCGATGAGACTTC
bacel-F1 ATGGTGTGTCAGTGGCGCTGCCT 3’ RACE 51514
bacel-F2 CTGCGCCACCAGCACGATGACT 3’ RACE specific primer
bacel-R1 AGGCCGCCTTGATGGACTTGACA
bacel-R2 AGAACCCGTCCGGGAACTTCTCTGT 5’ RACE $3 51519
bacel-RT1 CTGCCGCCGTCCTGAACT 5’ RACE specific primer

bacel-RT2

TCCTCCATGTCCGGGGTGA
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Table 2 RT-PCR primer sequences

EIE/ BN G2

Primers Primers sequences
BACE1-F 5’ -TCGTCTGCCCAAGAAGGTG- 3’
BACE1-R 5’ -GAGGATGGTGATGCGGAAG- 3’
GAPDH-F 5’ -CTTCAACTCTGGCAAGGT- 3’
GAPDH-R 5’ -AAGATGGTGATGGACTTCC- 3’

() Western blotting

XPUCEE 1) 2 2 4R IR 1, R 7 DB A AR SR
HE JFHIE PMSF () 24 ik 24 e i, 2 vk
T2 Fi MR 2 7 R (B4R ) BCA 2 &0 Ud B B # 4
PEAT o SR FH e FEE A 1 A 5 AT s T o e oL ik
(SDS-PAGE) #ll Western blotting FRifE 777,25 mg &
B R 70 BIH$T BACE1 (233853, AffinitY)
il B-actin (8H10D10, ABGENT) Hiifk 4°C 1t % & ,
TBST 3% 3 ¥R, F ¥k 10 min, F&KE RIS E 5
60 min, TBST ¥ ¥t 3 X, B:K 10 min, fxJ5 R
ECL KW fb2: &6kt 4T B8, Bio-Rad &I &
ARGt R,
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LA 0 A 2L 20 5 RNA, 56 5% )5 3547 PCR 97
R, Kb E ¥ K 50 A 3 RACE S2 5645 2 (1)
FEA AT BEE A5 B BACEL JERN & KT 1
406 bp, H:i CDS Xy 804 bp, 3’ AKumdE4iAis X 200
bp,5’ RimAE i X 402 bp (Kl 1), GenBank % 5%
5. MK766412, DNAMAN 4 #r 45 3 & 7~ B 5

BACEL CDS X #4i 4 267 ™R IR, 7 T =AM
224.74x10° (& 2) . FIJH MEGA10. 0. 5 f4 8 3k fk A
HATRGERE 7T, RIS KR BACET L
B SEL O R R, X 5 5250 U AL 11 T 22 5
(K3).

¥ :M g Marker, 1 2 BACE1-3" RACE 255,24
BACE1-5" RACE %553, Bl h R AR 47 AN F AR S
W MR,
B 1 i BACEL 3£ RACE 4 H1Jk 4]

Note. M is marker, 1 is the result of BACE1-3’'RACE, 2

is the result of BACE1-5'RACE, and the unlabeled band

in the figure is not the result of this experiment.

Figure 1 Electrophoresis map of RACE amplification of
tree shrew BACE1
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Figure 2 Alignment analysis of the CDS region of tree shrew BACE1

nucleic acid sequence compared with other species
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FHs U Xenopus tropicalis NM 001079017.1)

SCE A Branchiostoma floridae(KJ 018079.1)

3 WREIAHABY AN BACET Z R4 &
Note. bootstrap: 10 000 replicates; method: Neighbour-Joining.

Figure 3 Relationship between tree shrews and other species BACE1
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Figure 4 Analysis of amino acid sequence of BACE1 CDS region in tree shrews with human and mouse
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Figure 5 Signal peptide prediction of tree shrew BACE1 protein
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Figure 6 Analysis of transmembrane structure and hydrophobicity of tree shrew BACE1 protein
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Figure 7 Comparison of the three-dimensional structure

construction of human and tree shrew BACE1 proteins
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Figure 8 Comparison of absolute surface charge differences

between BACE1 proteins of humans and tree shrews
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Figure 9 Relative expression of BACE1 ¢DNA in different tissues of tree shrews in different age groups



R F A R 2 AR A 2019 4F 8 45 290 #5245 8 1] Chin J Comp Med, August 2019, Vol. 29, No. 8 9

ne L —— - G e
Internal reference
B-EANRERT 2R O YD B - - e — - “ » gk
BACE1
THH il Bt B e NI WP % 4 HE
Parietal Frontal Temporal Occipital Hippocampus Cerebellum Muscle Kidney Pancreas Liver

lobe Tobe lobe lobe

B 10 HRIKi% 37 BACEL & 2535 Western Blot S28645 5

Figure 10 Western blot results of BACEI protein expression in various parts of the brain
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