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[WZE] HM  IHEERG BST-2 SF i X BAZ T R 2 51 ( coding-region single nucleotide polymorphism,
¢SNP) , 5T HXH 8K 45 RN RE R 2, Frik SREUE SR JE Il RNA, RT-PCR #3855 BRI PP Eb X, A 2
BST-2 1) ¢SNP {37 5 5 332 26 11 BT 25 K 53 BTk (R 3 25 L G5 R HEAT 7307 5 LSS () B R B A AR A SHILV g, B2 THIIKF
25, &R FH AR 8 MR L GEA N 5 48 Psipred FAFFIN , Hid G41A [ T128C €129 FlI A333C cSNP
AL AT BST-2 85 A5, 1 SHIV g, o B F- 54, 275 JE P R ( DLQ ) Wi 7 2 K- 2 5 T GLQ BUAf
(P < 0.05), HA LN AU Z B B 2T, & SNP (G41A) M HERE IR BST-2 MY R IBE, X NG 20 5%
RS EEE
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[ Abstract] Objective To explore the impacts of cSNP on the structure and function of rhesus macaque’ s BST-2.
Methods  Extracting RNA from peripheral blood of rhesus macaques, then RT-PCR , Monoclonal sequencing to find the
¢SNP sites; Forecasting the structure of these proteins; Comparing the Level of SIVmac239 replication between the different
genotypic Rhesus macaques. Results We found 8 non-synonymous mutation sites, in the 8 non-synonymous mutation
sites, Only G41A |, T128C , C129 and A333C change the secondary protein structure of BST-2 by forecasting of Psipred
software; At the plateau of SHIVSF162p3 replication , The SHIVSF162p3 replication level of reference genotype rhesus
macaque (DLQ) is higher than rhesus macaques of GLQ genotype , other genotypes rhesus macaques have no significant
difference. Conclusion ¢SNP (G41A) may influence the antiviral activity of rhesus macaque’ s BST-2, this study gives
us a reference to further research work.
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B 56 5L 5 40 M0 475 -2 ( bone marrow stromal cell
antigen 2, BST-2) , tW#K tetherin,CD317 1 MHI. 24,
JEAE AT SR B S B A s 2 R R R 2
BST-2 J&— M B AR IR FINAS 1 1) i A AH DG 15 JE 2
P, O I 3% 9 1 RN A T A AR S KR A 2E e R
SRAGAE AN RS 18T, I R o5 2 o i L A
R HAD KR YU B A 1 7 55 0 2 U ) AL 1Y
AR 2 Y BE  A R A RR 1Y 728 DT B
EATYURRERE I A SOk GE , A BST-2 3k
PRI 73 2 5 1R 5% B o7 i 1) 2 722 R RE S ) HIV-1vpu
Xt BST-2 ffisedt ™) HA SRR BST2 3£ %
A, B E 45 40 A ) B 1 52 0 i R DL AR IE . AR
W9 B eI 2ok HE PO | 9 BT | 2R 5T 4 A
A F AR AR EE R BST-2 FEPH rhZmdt STV Jiig
(1) cSNP 37 5, DA K LA () 35 PR U A S 30 s s 2
S AR WAL 5 2 L, DT A = TR PR S 4 BST-2 1t
o FEVE R it — e B

1 #MEFAEE

1.1 LM EHRRE

o E YA 55 1, 0 A bt DR A vt IR
FEH[ SCXK (5T)2005-2005 ] ; 73 51l R 4 sh Wy 40 4 1
1 mL,EDTA $uE , # 5 oREST 4 h NEEHCRNA
1.2 ZEZHYHREBRSERMNE

TESZH 55 FUR R 20 HAE ] AR B bk 7
B i R R SHIV gy, 5 » 25 7724 300TCIDS0,
EWEEE 3 d,7 d,10 d, J5 5 7 d RESPSME I
1 mL,EDTA HU8E; HE 0 RS 4 h I, 73 I SR
GAE B PCR i 505 7 28 i, A L AR A .
B4 475387
1.3 4pE RNA BIREVR kR

S EDTA 4 1l f#HH RNA BLOOD MINI
KIT( W F QIAGEN 22 H]) #1475 RNA AY$2 L, F2
1T RS B G B A s BRI RNA 5 7 B R4 T
5%,

1.4 RT-PCR #i&

BST2 SR~ 1o R H Wi 23k, 58 — B H
PrimeScript™ Ist Strand ¢cDNA Synthesis Kit( TaKaRa,
K% ) 4T RT-PCR A A cDNA 55— 25 , #4E i 2
Z: BGR G U 5 5 58 20 S R 5 KOD-Plus i
A& (TOYOBO, i) ¥4 BST-2 KLl 5 4E i #
ZHRF U B, BST2 HHEGIYK A S % X
Bk Invitrogene A El G, SIMFES M. F 5'-
ATA ACT CGA GGT GGA ATT CAT GGC ACC TAT

TTT GTA TGA C -3',R 5'- ATA TTG GTA CCT CAC
AGC AGC AGA GCG CTC AAG CCC AGC AGC AG -
37,18 KR JF 63°C, PCR 7E System 9700 PCR 1% |
17 ( Applied Biosystems 23 H) )
1.5 BmESEK

& H QIAquick PCR Purification Kit ( B
QIAGEN A w]) XF PCR 7 ¥y 47 2l [al i, 44k [a]
W 2 MR @ U 5 5 X 2l AL [nT i [m] R /) DNA
J BEFH DNA A-Tailing Kit ( TaKaRa, K 3% ) #4700 A
BB, A RS BIER & U0 3 nse A By
DNA A Bt [, 5 pMD™ 18-T Vector HFA7 4%, 1%
P BRZ 8 pMD™18-T Vector Cloning Kit( TaKaRa,
) VLB A4S X i e I 0 BORLEA T 364k IRz 38
4Lk E. coli JM109 Competent Cells ( TaKaRa,
&) A RS O & U B A e iy R
ST 1 mL BPiAE R By SOS Ky g He v 1E 4%
JR 1 37°C ,180 r/min 5557 1 h,%RJ5 M 1 mL A9
HAHER 300 ol PHEFER A 2N UPE R R, 37°C
fEIRIEFR 16 h; PR I R, PR 7 317 A
7% PCR, B/MFE S B 6 AN BHME TR, 2614 28 (JbaT)
A AT
1.6 FF3IE Xt ARGt

DNA ) 77 ¢ b 5t i B8 4 A 2 = 58 i,
BioEdit ZF#EAT A R AN 2 B 1R 17 51) X, i) A
[ Macaca mulatta ] BST-2 = % c¢DNA JF %l K.
Transcript_id = "NM_001161666. 1" ; fE {1 ## [ Macaca
mulatta ] BST-2 &R 3EH2 5% 751 4 . Protein_id = " NP
_001155138. 1", 43 % ] Psipred %k {4, SWISS-
MODEL #4747 8 11 5 — 20 = 45k iy 15

2 #R

2.1 EIETE BST-2 EFEHBEX SNP i S H)
Vil

FEEC 20 HAE A4 1l RNA 355 %% 5% PCR J iF
AT 7 LeXF (2 BEJF 51 NCBI | A i () BST-2
cDNA J¥%1 ,NM_001161666 ) , —3LF 3] 9 4515 £f
FL AT T 3 PR A R IXC | B X R B AN IX (3R
1) ;i3S Biokdit 2R3 T #13 F 2 LR 7571 L
Xt KB 8 AN AR AT oM AR R X578, 7F BST-2
HEA—REE E AL E 509 (C/G), 12 (P/
S), 14 (D/G), 29 (I/V), 43(L/P), 111 (Q/H),
159(P/S) (K 1), H:vh GIR, P12S, D14G 43 A 18
BST-2 BT X ; 129V, 1A3P 4345 75 BST-2 1Y 55 it
X [ ;Q111H, P159S 434 fE BST-2 AOMUAMX |,
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Fig.1 Protein structure and SNP distribution in BST-2 of rhesus macaques
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Tab.1 Nucleotide mutants of rhesus macaques
4 528 AR L HL TS 7 HL T 28 AR
ek G (bp) &%ﬁ&i#’x ﬂ%&{iﬁ( aa) ﬂ%ﬁ&ﬁ/x
Structural R dNt point Amino acid Amino acid
K Mutation site . . . .
domain mutation mutation site mutation
P, 25 C-T 9 R-C
. 34 C-T 12 P-S
Intracellularc domain
41 G-A 14 G-D
K 85 A-G 29 1-v
. 128 T-C 43 L-P
Transmembrane domain
129 C-G
WK 333 A-C 111 Q-H
Extracellular domain 411 T 137 /
475 C-T 159 P-S

2.2 3EE X ¢SNP %t BST-2 BB R L& RI 2200

Psipred B 43 M1 45 B o, 3 A~ AE TR S cSNP
LA FAEFEN T BST-2 £ [/ 5, BAR ST
FE 13 ~ 15 SRR R IE A7 B i — 4~ JCHL I 25 il 25
o JBE 40 ~ 42 FILFRERIE 1 o BRIERL AR SRy TT AL
Bl 111 ZIEPRFE L F R o BBIE 5% A8 B T
WG, e s R kA2 (B 2)

2.3 EESEK SNP fi SB35 E

T B ST I, BioEdit &R A He xF & B 55
o E E A GA1A JEPRBIR 5 2. 17% ; T128C
(B PRI R 22.5% 5 C129G (9 3 PR 4 R ok
50% ; A333C [SEPRR R 5% , X SEPH oy B 2
AT M, FE 4R B T 6 A R B IL F AL (H AR A AE

Feature predictions are colour coded onto the sequence according to the sequence feature key shown below.
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Fig.2 The change of secondary structure caused by ¢SNP of BST-2
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F2 HIMR BST-2 FEPAL K L%
Tab.2 Genotypes of thesus macaques’ BST-2

FEH A Gene type

R 13 Rate( 9
AR Name (++41-+-128/129--333-++) .3 Rate(% )

RM1 ciGeTCoe - Ao 35%
RM2 ceiGoo GG Aee 2.5%
RM3 v A GG A 12.5%
RM4 A CGe A 5%
RM5 v A TG A - 42. 5%
RM6 veiA---CC---Co-- 2.5%

2.4 ARERBIRILEFEFEEROTME
Zo kX AN [R) B PR A BST-2 25 11 4 — R 45 ¥y 131
W FRATTRT X 20 HARSEAT T 5L PR 432, S0 Ak
T 5B, & GLP(4 H) ,DLQ(5 H), DLQ/DPQ
(4 H) ,DLQ/GLQ (5 H) ,DPH/DPQ (2 H), G/D
SN 14 SRR FR LAY L/P 25 43 i TR
FRILKA Q/H 5 111 7 EIEFRIRFEI A 1E X
B FRATTRS AN ] BE R B AR e SHIV gy, 3 259 B
A A s 25 5 il 4 A8 T et oA, et
R BN E T 25087, 81T Student-Newman-Keuls
K, JEA TR LA, DL P <0.05 225 B 4t
R, NIRRT LB I, 6 7 75 5 52
il I, DLQ BB 2H 5 T GLQ B A Giit
SHM(P <0.05) , HoAth JE PR R A 4 7 55 75 S il
EAE R P M L Z R TS i, B
Aok, GLQ A5 DLQ A He, DLQ 41 W4 2 5 F
GLQ; tb# DLQ %UFI DLQ/DPQ %Y DLQ ZH g8 A4
# 2 & T DLQ/DPQ 4; % DLQ/DPQ I Al
DPH/DPQ %!, DLQ/DPQ %44 5 DPH/DPQ %I ii%
(B 2% 5 AR 5 DLQ/DPQ 20 # HI{E B2 0E 25 T DLQ/
DPQ (& 3),

3 g

BST-2 EBAERIMEAT B 4, B 56 55 i 40 i

Replication peak value
8 -

Plasma viral load
(mean log 1 Dcopies/ml)

B SR 20 i 55 22 e 40 i v e 8 2 — A R ) 1T Y
SRR, BST-2 & 3L T M i i, Bl s & —
A o BRESE R I B A 8, AP XA o R ESS
iy, R 35 v A — 1 W L A I UL A e
BST-2 AT LA ] 5 552 ik 6 5 75 1 RS ik, 38 7T LA
il EABRE R RO B L Y, ik, AT LR
BST-2 HA iz 1 WPt A 5 5 B 1B, R otk
BST-2 Hiui 2 19 /E H S AT BB /2 5% 35 55 = PR A 45
4 ,2009 4F | Perez-Caballero 4 % ¥i 5 BST-2 H. A #H
IFFEE R R A [ RE B RSl HIV-1 1AE
H, ZRA 2 BST-2 B FNGE A AN & H— G 5 i
FLWR 1 B B S AR . B, AT 3k A
h, BST-2 ARy — e B2 440 3 40 BRI 75, AT
UL B RN E M 32 20 P e T, T — 3 e B N
Rt . DB, AN R HE X BST-2 By BT #:4F
AR, 40 HIV-1vpu AT L5 A BST-2 f4 15 5
X254, N5 S BST-2 JIE GE 7 1R 55 7 B e i
SIV nef 25 17T UL 5% BST-2 f4) IS ot X 2 3k 182 7k Jik
54 SR BST-21  HA N ST A BST-
2 A —REER, B BST-2 JSRIX FAk Y BST-2
AT 5 DMEIERRAREL, X 5 D5
FRIELIE & SIVnef 540 BST-2 A . 4E F Y 56 5 3
£ii'"" . Marina Laplana 2013 4E % B, [ #9 A BST-
2 PR R X 3 i e R R LA — 2 R
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Fig.3 The replication peak value and set-point value of different BST-2 genotype
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DRI, 5 7T R AN [ A BST-2 5 PR 760 Xof A5 S0 30 9 9
RGN,

FH cSNP Bl JE 7 51 (14 A ] 1 7= A= g A ) S 28748
o1 R T — RS R (4 AR A, DT 5% 1 2 1 1
Py, X AR R 1 AR BT — S T e Y AR
b, ABFFE B4R BST-2 JETR] X cSNP B 3 5
FIIERAS | 38 i 2 Pk R I AN 2 A S R
P UE TR Ok 4 B X 28 oSNP XAk BST-2 I AE 1Y
A

FEXHL FRAT LB T /AR LSNP A7 45, H
Psipred #4531 o, HA =4~ oSNP £ i iy el 48
XA BST-2 0 4045 M A4 1 52 JLHJE S 14
G/D 7S AR Ad 15 A% BST-2 i i X i) — /N B o H2LiE
FELAZEAH | 55 14,15,16,17,18,19 i1 3% JLAS 2 3t
PR 5% IE & SIV nef P45 G B o, 11 JH: At 5 A~
cSNP V7 15 Bk A8 BO6) BST-2 ) R 4s ¥y 7= 17—
ses Al {52 SWISS-MODEL 4K {43 b & BH, 3
A~ cSNP X4 BST-2 Y = 4544 JL-F- B A 5200, i
HAE BST-2 J& LUHBRR il D25 48 ok & 45 AT 2
YER, IR IX P4~ eSNP X BST-2 AT RE W] BE A £
HRKEZM 16N [) 5 PR A0 A0 3306 5 9 9 2 2 1Y)
HeAerh, DLQ BSR4 Hil 255 T GLQ #!, DLQ
TR F AN 4% 1 {22 =5 T DLQ/DPQ %Y DLQ/DPQ %!
5 DPH/DPQ #IIE{H 24 7 RN &, DLQ/DPQ 7
{20 = T DLQ/DPQ A 5X #6357 4% BST-2 &
FITESS 14 007, 55 43 (& FERRFE S5 HE G 1 P i,
A AT RE AT ARG SR HBU 2R T, 0 111 o B AR AR
SER AR AT REX A BST-2 Pk #EAE I . 78
X ELIRAT T B g2, 3L — R R A% 1
R R N, A AR 2 R 2 ) 3 L i AR
PR, FRATT 34 5 B i — 20 S 55 35 IE 3 26 7 A 5 A
BST-2 & U /e A ¢,

AR Ry e — AT M BST-2 26 A Sh AR fit—
FES AR, IR A PUZE A AL 5T (S
%, F—%, BATE A0 52 5 228X 3 4>
cSNP {37 f5 %1 BST-2 Hi A A2
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