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Abstract

Rab3A is the most abundant Rab protein in the animal’s brain. Rab proteins play an important role
in vesicular trafficking by exocytosis and endocytosis [1]. Thus, the Rab3A gene plays an impor-
tant role in the regulation of animal memory. The original nucleotide sequence was downloaded
from the NCBI database. Collinearity analysis was carried out by using Blast + homology alignment
and ColinearScan and MCscanX. Using MEGA7.0 software Maximum Likelihood method, Neigh-
bor-joining method to construct phylogenetic tree, due to the homology and collinearity analysis
and comparison from the original data, a consistent phylogenetic tree was obtained. The phyloge-
netic tree of Rab3A gene is consistent with the species developmental tree. This shows that the
evolution of the gene occurs along with the divergence of species, which is a relatively ancient
gene.
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Maximum Likelihood¥%:, Neighbor-joiningi%4; HIMEZEAGK, BT ANEBEIEHATRVEM: . L
SATEEXT, BrABEI T —BMHNRARKEN. Rab3AERFNRAREMNSUFREN —B, BHILHHAZ
HH WL RBEE YR S — RR AR, R—MHEXNEZREE.
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1. 51§

Rab3 V. 5 % (subfamily) & Rab3B. Rab3C 1 Rab3D. H:#' Rab3A 1 220 N JEMRAAEL, F&—Fh B %
PIThEetE B B [1]. Rab3A "2/ ffE &R gt , 2R i35 f s, 8 M A i 7 =X
— IR RP I8 TR ORI AZ I IR IE o B SR 3G N, NSRRI R KK B BliciZ /i aEiR,
B3 S RVE IR 2 S 2 AN RN T R () B8 A2 ST AL RE T I 8B o 9 2 N\ 2 th BB R 2% it B3 (Alzheimer’s
disease, AD) [2]. 4417 A Rab3A PRI, 2 A H (%) i 14w 22 15 5% [K ¥~ (brain derived neurophic factor,
BDNF) £ {di A 45 41 28 7T 1A FEL RS 22 BE 1 i 200%~300%, A5 SRt A5R bk, = Rab3A K400,
AN, BDNF 2 —FEM N &R E A, &8 THUERTIME RGN, EHRME RS
RESRES, MR E T EKRE . AR E = EZWER3]

ft el i, Rab3A XF T REEFHMHINAThAE. 1CIZRE TR IE RS TS KB Mk
FHorEEMER. @ik A NCBI #¥ N R MGEEE, TR, WERERKER, HTRHEN
A, DAMEXS T Rab3A [ A2 /N BRAE R FEXT G, B RG K & i ot, A2 9 B IR 7L i
St

2. BRIMFGE
2.1, BiEKIR

7E NCBI fls Ferb R RN, JBIRSR, RIRAESE 12 MR LBl IR BR P41, P olks X0 Fasta 4% 3K
I HN B R O A AL B D SO AT e . AT T R BRI RPN 1

2.2. BiEALTE

H Perl iEE S BT, % 12 MIFH Rab3A EEFER AT, i EREEY Ok
FHIALE, WHEEAPIRE) CDS FRAE a4, RN EEFHNS T 5ER D —3%, PUE SR8 L
fE .

23. B

FIA Blast+#F L33 12 FhshPit IR, BRI 2 855 S 54 clustalw B3 H R 5471,
FIFH L2k M40 Hr T B MCscanX. Colinearscan 3 2I3E RIFFLLR M S, IS 2 Y fk rp 3L 28 M 7 B
(block), ) 3 A e J R AL TR) i VR JL 26 ME 5 2, 7E Linux R4 N 4ns Perl 15 5 A dotplot 4 E 5
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Table 1. Species used in this study
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Figure 1. Collinearity plot between dotplot of human and chimpanzee, gorilla
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3. BRI
3.1. FHIEERT 4R

Xt 12 IR Rab3A 3k KA H IR PP S BEAT LEX, 8L Lo B — AR ) Rab3A 1212
FERAAAE T 58 19 kg Cufh o AT I, XA T — X E AR A Perl 155 %45 dotplot
RIS, S S AR R SR, e NRBR SR . ORSR  RIJE L2 dotplot s B (4
DIAE T ICENE . Hopfh LR P E BAT I R PRI ZR (I K] 2), (EIRZRIERIUAE DR (i

2 8],
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Figure 2. Additional dotplot collinearity maps for several other mammalian species
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Figure 3. Phylogenetic tree of 12 mammalian species
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H Clustalw A xFCIZEE R Rab3A ML HERFF #IHEATHEXE, FIH MEGA7.0 #ffH Maximum
Likelihood 7%, Neighbor-joining %, 7 BFEEREAA, X LUB AR AR, IR E A LA Y —
bk, sl 3 frw. 8 H Tamura-Nei PE SRR [1] 04 5 K ABMAA 752 T LAHE T HRys Ak g 52, R F A0 AL R4 A
BioNJ 532, JEFEEA R mx B AR (E (—1428.44) M FH P 4544, R H DL Rab3A ok R G . Hi
10423 Kl (Rab3A) F4 2 HF AR AT LU Hh, BEAGAR £ B0 R Ky 30, — RO AR AR . KRR R
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T 55—/ MR RS F R 2 M, M2 RIRSRE RS RECHIE . X R T WL, 2T
104273 K (Rab3A) A 1) R GE Kk B W REBE AR I 1A SR NS5 Z TSR 4R &R
4. ¥1ig

X ARAFHICAZHE R Rab3A A% R 7 HEAT Z 41 (1 [F) YR L 22 P 23 #r LUt i B, W L3I 1) Rab3A #%
FR T IAFAE — € I RV , AR BT 70 s, Rab3A A2 R 4% 28 firh 2 8] B 7 Ja i R 12 (1) 2 2 Ca* A2 9% [4],
AW FERY Rab3A 24 B KANHIF T (GIF) K FEFEMI L HE AN, M GIF & & fmaa
R R R AR K i/, SR E CAIIBET, T GIF 5P /R 2% BE A & & VIBCR[5], FTLl Rab3A
SRR EEBRIER IR —EBE R FTLL, 287 Rab3A R R G K & WAL FEXH R R 2 2] ie 1268
FIHIIRAE DA% B R 2% 4 BRORE BT TT B B . REGUR B W43 Hr 45 5L AT LA 25N FLEh P 7E 24k
REFEAN G SRHAT 2 R, AN FU1F 211 DL Rab3A JER N IER ) 3L K R G 5 B P RhdE A 2
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—kg, DA EE A LA S A0 TR R ) X 7S HE TR
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