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ABSTRACT Objective: Cloning of CYP3A from laboratory Tibet minipig and sequence comparision with human and other minipig
breeds. Methods: Primers were synthesized according to Genebank data. Liver cDNA was gained by RT-PCR methods from total RNA,
which was extracted from fresh Tibet minipig liver tissue, CYP3A46, CYP3A22, CYP3A29 and CYP3A39 were amplified respectively,
PCR fragments were recovered and cloned into vector pMD18-T, and recombinant plasmids were obtained, the positive clones were se-
quenced. NCBI Blast and vector NTI software were employed to analyze the sequences. Results: Full length of the coding sequence of
CYP3A46, CYP3A22, CYP3A29 and CYP3A39 is 1512bp, coding 503 amino acids, same as human CYP3A4, of which CYP3A22 and
CYP3A39 sequences were same as the NCBI-recorded Bama minipig. Different bases in 6 sites were found in CYP3A46 when compared
to Bama minipigCYP3A46 (NM_001134824.1), and this was also found in CYP3A29 when compared to Bama minipig CYP3A46
(EU918131.1). CYP3A46, CYP3A29 sequences of all the offspring coming from 2 female parent were in full accord. Conclusions: 4
genes of Tibet minipig CYP3A were successfully cloned, of which CYP3A46 had the highest sequence similarity to human CYP3A4.
CYP3A46 and CYP3A29 sequences may be unique to Tibet minipigs.
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CYP450 ZRG00E NFIsh kN £ 2L TR, 25T
NS A PRI 90% 11 AN I ) 4 1k Forh, CYP3A 24
7 CYP450 B 30%-40% , HA |12 R PR IEHE™ ",
RIS R 82BN 5N CY P BEARIPRE AR L, Jrh
W0 CYP3A FEAEALIG M Sl RrtE 5 AN, fE5 K
B R RSB SR8 s LR As e T /N IR A R
A CYP3A PP B SR T — 2518 . %HF CYP3A i, {0
/NG CYP3A29 5 A CYP3A4 IR b i /b ka2,
HERETAR., MmN ) CYP450 B 55 H ik 228
Fo IR PG s /NE R A 32 22 P4S03A 25 G Ay 2%
BB FNRFAE K A ARG 259 IR 58 s A B A FH A S 51
AR C 1 B BRI T SR (B IR , i — D s A AR W R 24
U FH o

1 ¥R 575

L1 #F#

D6 H i 1l A TE R/ N T IE L 28 R R AT 5 © ok
5 Hi K : pMDI18-T 2§ /4:(TakaRa 2\ 7)), DHS o T B (A 5250 %
1£); © EFRH : Trizol i RNA #ii#2iX %] (GIBCO), Prime-
Script II 1st Strand cDNA Synthesis Kit [ T3 44 T8 (Ki%E)
FBR2> 7] ; DNA Marker 3% 38 JSkL/ N R & |35 i Bl 4 g
Ji DNA [BIGAT & T RARA R He iy [ 743 Hr ek
AR .
1.2 ik
1.2.1 5| %%+t R #& Genebank 7 3 [K ) %1 CYP3A22
(NM_001195509) .CYP3A29 (NM_214423) .CYP3A39 ( NM_21
44 22) CYP3A46(NM_001134824), [F] A X DU~ 56 [ )5 51 336 17
Hoxsf, Bt A E 15 5[4 Scyp3a-F: S'gtgge catgg acctg atc-
JZ 6] 5] ¥ Scyp3a46-R:5'aagtc agget ccact tgtgg3',
Scyp3a22/29/39-R: 5'aagtc aggct ccact(c) tacgg3', PU/SFL[RY 14
FHIE 514 Scyp3a-F,CYP3A46 4147 154 Scyp3a46-R,
CYP3A22/29/39 ¥ #4I:F i2 [7] 514 Scyp3a22/29/39-R, 5l#i%
PR AW HARA PR WA 1, B A% 20D, PAG 4k,
122 FERE/NEISERFAE S cDNA B9§l &  TRIZOL ¥ 4% i
RNA , 1%35 50 5E I F vk %8 52 o {8 A PrimeScript I 1st Strand
cDNA Synthesis Kit {74, KWK Z 10 wL:dNTP Mixture 1
wL,OligodT Primer 1 pL, #&4 RNA 1 pL,RNase Free dH,0 7
plo F 65C R 5 min J5, vk LiRGEBRH. RIEMA 5%
PrimeScript II Buffer 4 wL,RNase Inhibitor, 0.5 wL,PrimeScript
IIRTase 1 pL, AN 10 wL,RNase Free dH,0 4.5 pL, &L
RF 20 pL, FEEEIRA, T 42°CHtE 30~ 60 min J5, % 70°C
i E 15 min, FRJETEOK FRE.
1.2.3 EE/MESE CYPIA EFERBBETIN PCR 718 (1)
CYP3As K PCR ¥ #4 J& H ) 1 BEBERZ [P R &R 25
pL,2x Prime STAR Max Premix 12.5 pL, iE [15]4(3aF)1 pL,
514 (3a22/39/46/29R)1 wL,cDNA 2 uL,ddH,0,8.5 uL,
SRR FAEE 98°C 5 min;98°C 10s, 60C 15s,72°C 20s;30
AMEER; 72°C SEAf 10 min, 6T 4°C o

(2)PCR F=H W siifil A SN - 16 & fR B Prime STAR #47

cc3';

PCR W45 W5 , EAER B I ExTaq i, 72°C )i 10
min JiF , FEHEAT A BEAG I OB AR R ANT B —2 PCR R ™
#) 25 wWL,Ex Taq 0.5 wL,10x Ex Taq Buffer 2.5 uwL,72°C #E47
10 min, 4°C fi#1E.

(3) PCR =¥y A7 B Ne et JC v ik A v BOE TET Wi - PCR 7™

P T 1% SR, U1 B BO#EAT [l Bl fos iy 5
R B 2L, AT B ARSI HR VI M RO 3R
1.2.4 CYP3As i#E#£ pMDI18-T # {ik R VAR ZR 20 L.
pMDI18-T i 0.5 wL, HAYFEK 10 wL, T4ligase 0.5 pL, 10x
T4ligase Buffer 2 pL,ddH,0 7 wL, F 16C &4 H /Nt ul il 7% . i
= WyAk. DHS o B2 S AN , 047 BO R SERE R B D) 45 . IR
BifkZ 10 wL,10x K Buffer 1 pL, ki 3 wL, BamH1 0.25 pL,
Hind1ll 0.25 pL,ddH,0 5.5 pL. F 37°C Y] 2 /Nt iE b 7 Bils
WEEEI VK ASE , B TeRE T-CYP3AX X KT .
12.5 MEFELERMLEX S BH NCBIblast TH., 43 51K )
785 5B P N T FEA T LSS 0T o 4% 5 AR %o i
FER SN CYP3A4 BRI B[R o [FIETAR S DNA J751) 4 5
SR AR [ B =R 4, I — 2D AT SR T 5 Y X 4y
Hro BLH vector NTLAR XS P/ N CYP3AX 4% 1 7R 3 PR
730 1 [R]RAE  22 Se A AT LEXS 4347 o

2 #R

2.1 % RNA 1£E
1% Bt EHE B Jied H AR BT 3 6. RNA, ] ULV BT ) 28S
18S.58 =4 (1),

| g/ EYSERTAE 2 RNA BIRER(#1.#2 ARk AAABARNGE
%)
Fig.l Total RNA extracted from Tibet minipig(#1, #2 representing

offspring respectively coming from 2 female parent)

2.2 RT-PCR g8
3 BILURA 514 CYP3A22R .CYP3A29R J CYP3A39R,
J#8 CYP3A22 CYP3A29 % CYP3A39, ZEHL LA 2,

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

<1220 -

IREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Voll9 NO.7 APR.2019

= 1200bp

2 CYP3A PCR # #8453k B
Fig.2 PCR amplification of CYP3A

2.3 TEREMRER

SHREL R TE T-CYP3AX, $LEUFRE , 4T BamH 1 /Hindlll
iU % e AR UL 3, A L2 AL TE AR DI 1500bp /MK
FrBE B PR TRy o RN U 8 5 Sk BH P 1 T R %
N EIHEAT IR AN AE o

M1 2 3 4 8§ & 7 & % 10

Mo M
Lime 1-6: CYP384E
Lire 2-10 CYPaazaads

20 —

3 pT-CYP3A Bt 4 R Bk E(1-6,7-9 AR M TEEE)
Fig.3 Enzyme digestion results of pT-CYP3A(1-6,7-9 positive clones)

24 MFLER

XA 3G PR CYP3A 5 K47 I 5 R 51 43 9L
CYP3A46 .CYP3A22 CYP3A29 K CYP3A39 K 4 551 4
£ 1512 bp, %ty 503 NE LR, 5 A CYP3A4 M, Hrp
CYP3A22 Hl CYP3A39 &5 NCBI it 5% L T /N U5 75 971 A ]
CYP3A46 5 B o /N K j% CYP3A46(NM_001134824.1) 47 6 4~
{7 S B F] : G30A (G81T .C918G ,C921T . A958G .A1406G,
22 9 T 2 AR )T 5 A P A 25 5 : Lys320Glu, Lys469Arg,
CYP3A29 5 E. I /NEE CYP3A46(EU9I81I3 1. 1)IRA 6 4,
PZEANIR] : A26C .G393A .C909T . A1267C . A1373G . C1471T, ¥
E Y 2 FE R 7 9 P 2% 5 : Lys9Thr  Lys457Arg, HXTR H
2 MNBEA SR AR SE R 2855 PCR 914 5 D0 o 25 SR 58 42— 3,
LB AT RE R P /NIRRT o PORE/NELSE CYP3A46 5D
INEURE RN CYP3A JEHILEXTEE R ILZE 1,

& 1 EE/NESE CYP3A46 SET/NEIER N CYP3A FIIR{EME

Table 1 The similarity of nucleic acid/amino acid sequences of CYP3A46 in Tibet minipig, Bama minipig and human

Bama minipig CYP3A46
(NM_001134824.1)

Tibet minipig CYP3A46

Human CYP3A4
(AJ563375.1)

CYP3A46 nucleic acid

CYP3A46 amino acid

99% 83%
99% 78%

BEAL, KT ARAS 1 /N DR CYP3A 1 4 A3 5 A
CYP3A4 LUXF & B, CYP3A46 5 N FAHBIM: S5 o o T PG /N B
¥ CYP3A22 CYP3A29 .CYP3A46 =K H 2 b 0 15 %) [
AR R R, R — S S X 1 P AR B AR
3 g

FIFH /NS 3304 T A ) s 4 0F 9 0 LR 1A 50 20 0 R
IRAT A PN TS #A /N VR R AR 15 28 3l 1 1
T 25 3R 16 R S PE PPN B 5E 726 B BR b O o5 4 AE 24w i b
V70 P g N R PG 85 3, 76T N b XA T XU B K
FIG BN PIAL R NERE AR, R RIS A RN AR LE
B/ INEDE BB BE 158 RO /N AR 5 A DA A
RARE A RO RS IG NEDE , ASBIESE 1 OHZ N
CYP3A GG T0F58, JobE CYP3A T AIBL K CYP3A46,
CYP3A22 CYP3A29 il CYP3A39, H4mf F 514k 1512bp, 4
i 503 AN, 5 A CYP3A4 MR . J¥ 4 L X & 3,
CYP3A46 J% CYP3A29 R/ NI A , Hirf 5 A CYP3A4
R = 19k CYP3A46,

HATC i 4 1% PA50 LB 59 4>, 434 T 18 A5k, 34

ANGNE, R8T E BRAn i (62 P450 firfa 2 RSx4 I 2L
FFAAT 30 ANTHRERL 1 P450 JE R RUBFSA 8 o= o [ 4h
AT CYP BEMFSE /NS 3 )& Yucantan il Goettingen X 2
A R BN . B4 L R CYP BEELEAT T cDNA il
T, A IR T 58219 DNA J741, 5K 10 KA D E CYP fifgalk
7 THEABIEIS, BT SR, A CYP fii) 5 B % v Ae 5%
KN RTEOR A S % B, /NBURE PASO B AT PRl ves
TR, WA T, Hoh CYP2EL 1 3A4 5 PEFIA AR,
INELURE ) 1A2 2A6 2E1 3A 4A W RV YSE A T H0h 254 18 15
TR, /NS CYP3A 5 A1 CYP3A4 7 60% Ry7 5[ IEM:
ZF LA 4 A~F Bl CYP3A22 .CYP3A29 CYP3A39 fll
CYP3A88, Horft CYP3A29 W5i i £, % N CYP3A4 744
PPN B R , 5 ML, B ATAE CYP3A29 AT ik 1 L % Al
FIAE P15 S, (A ZE R MIESFIEHET . CYP3A22,
CYP3A39 Fil CYP3AS88 1 251 I RRAE 4B L 1S,

P BF5E B SN NEU S T ROk AR ) CY P il Y A
WAL O e AR AR P, 5 A CYP3A [iff
FA A S A B ARARBLRY, A BIF 5 7 L B /N LR S
NV 6 I E CYP3A29 mRNA 335 7K - 5 4 18 19 A
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FR X6 /N g 1) 245 W F D L P 3 AR T JRCRILASE A 2 5 224, 5

rhf AN R R R B 2 /N R 2 W 1o R TS , kb

BT/ NEVETE SRR 2B 0 2 3 7 B 2GS L A B 1 R

P GORERN S I , TR /N RSB 24 W A IR 58 © 20 A8

ARG, FE T/ N A SRR GBI AR E DT TR A =

T B R A e G it X 51 164 S Y 3 0 S T 5 LB A O

PERFEAN SR PRI B, ARG o — , 2 A RAE

B, B2 T R A A0 M BP0 i A T R IF 5

R T H . H R A NV CYP3A 5 ) T F 2

W5, 7t SE FHGE £ 20, 36 CNELECY P3A W1 5K ] 11

AR LT 2 i R0 1\ CYP3A HREH 254 T 14

SYAT OB RRAE RS, i T RE SR MR 25 W X e

CYP450 AN , LUK I RORLAA 1 53 1) 52 2k, e mT Stk i

T LB, AT R P N 250 A LB E S o
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