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[Abstract] Objective To investigate the impact of CYP3A5 and ABCB1 polymorphisms on the initial individualized
treatment with tacrolimus (FK506) in renal transplant recipients during switching from cyclosporine (CsA) to FK506. Methods
Polymerase chain reaction and restriction fragment length polymorphism method (PCR-RFLP) was employed to investigate
CYP3A5 (A6989G) and ABCB1 (exonl2[C1236T |, exon21G[ A]2677T and exon26[ C3435T]) genotype data. The initial
trough concentration/dose (C,/D) values were compared among different CYP3A5 genotypes in renal transplant recipients
switching from CsA to FK506 using one-way ANOVA. In addition, the initial C,/D values were also compared among different
ABCBI1 (exon12[C1236T],exon21G[A]2677T and exon26[ C3435T]) genotypes and their haplotypes using one-way ANOVA.
Results The FK506 C,/D values were significantly different between different CYP3A5 genotypes (AA, AG and GG) at the

70, 14™, 21™ and 28™ day of conversion from CsA to FK506 in renal transplant recipients (P<C0.05). Only on the 28" day of
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conversion, when the FK506 D in CYP3A5AA group was 3. 5-fold that of CYP3A5GG group([0.14+0.03] mg * kg™ «d" ' vs

[0.044+0.01] mg * kg !

([0.07£0.03] mg » kg™' «d™! vs [0.0440.01] mg « kg™!

+d™', P=0.00) and the FK506 D in CYP3A5AG group was 1. 75-fold that of CYP3A5GG group
«d', P=0.00), the FK506 C, in different CYP3A5 genotypes

reached the same target concentration. The initial FK506 C,/D was not associated with different ABCB1 (exonl2 [C1236T],

exon2l G[L A]2677T and exon26 [ C3435T]) genotypes or their haplotypes in renal transplant recipients.

Conclusion

Appropriate initial daily dose of FK506 should be selected according to CYP3AS5 genotype in order to quickly achieve the target

immunosuppression in renal transplant recipients who are switching immunosuppressive regimen from CsA to FK506.
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1.3 CYP3A5 #= ABCB1 A B & 5 #
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NS

TR B A AT BR S w49 1R TaKaRa 3% 7 & id B 45 42
HA1 JE i 2 R 41 DNA,

1.3.2 HEA#HE CYP3A5, ABCB1 exonl2
(C1236T) ,ABCB1 exon21(G(A)2677T) #l ABCB1
exon26(C3435T) % Kt F B & 35 22 48 b 1 BR 5 4=
WAHRAR S 5195k 1 iR, PCR
MR R 7E 200 oL WEEER Y, LUBR B DNACT L)
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(% 0.5 pl) & TaKaRa rTaq (0.4 pL), i ddH20
Z R SRT 30 pL, 7E ABI 9700 SZH & & PCR
{0 b AT RO 95 CHAE HE 2 min; 95 CAE M 20 s,
55 CBk 20 s,72°C ZEff 30 s, 3k 40 NEI; G
72 CEAE AR 10 min, 78 ABI 3730XL | J¥ 4% | %t
PCR 38 7 ¥y #6470 7 LA &SNP,

#F 1 CYP3AS #1 ABCB1 ERE S A5 #1551
Tab 1 Primer sequences for genotyping of CYP3AS and ABCB1

Variant gene name rs No. Prime sequence (5'-3") Product length
Forward: ACTGCCCTTGCAGCATTTA
CYP3A5 A6989G rs776746 393 bp
Reverse: ACTGCCCTTGCAGCATTTA
Forward: ACTTCAGTTACCCATCTCG
ABCB1 C1236T rs1128503 500 bp
Reverse: TTTCCCGTAGAAACCTTAC
Forward: ATAGCAAATCTTGGGACAG
ABCB1 G(A)2677T rs2032582 256 bp
Reverse: GCATAGTAAGCAGTAGGGA
Forward: TGGCAGTTTCAGTGTAAGA
ABCBI1 C3435T rs1045642 330 bp
Reverse: CTCCCAGGCTGTTTATTTG

1.4 %it#sm® R SHEsis 5% CYP3AS,
ABCBlexonl2 (C1236T), ABCBlexon2l [ G (A)
2677T ] ABCBlexon26 (C3435T) % B (4 K 47
Hardy-Weinberg 5 & V- i £ 5 . 3 43 7 ABCB1 %
3 AN A5 2 IR] 1 % PR OF i R R AR AL, il A
SPSS 18. 0 #AF AT GE 1T 24 43 B o % F 1IE & 5 A 1
SRR FBH R 5 220 1 (One-way ANOVA) 5
2R ] 22 57 % T O 2 43 A 18 2 B0OR T WG 2k ST R AR
JESHORG 50 FL AR AL I 22 5 K36 /K E () 2l 0. 05,

2 & R

2.1 CsA HB AL ES FHH L H 6 A KR
69 BIE RS A Z F K CsA T 3 Ay fth 7e 52 =] () £
BLF R Sk 2t HE R SO 02 PR RS R v L F R A
YR A . 2 B R O BT BEOR A, M OC R
HHHEAR TR 2 PR .

2.2 CYP3A5 #o ABCB1 % {5 % W 4= & W % 47
#  CYP3A5 A6Y89G.ABCB1 C1236 T, ABCB1 G(A)
26777 F ABCB1 C3435T H&[R R4 Ai 11k 58 44745
 HZ B 0. 189(P = 0. 664) 0. 002(P = 0, 958) ,0. 774
(P=0.379#10.011(P=0.917), CYP3A5 I ABCB1
S A0 R RN BE R AR 26 4N 3% 3 BT o

2.3 CYP3A5 $ At L £ a4 C /D o9 %
w69 BIPRE CsA e o fth v 25 W] 1Y) B B A 2 5
CYP3A5 JEH A GG 411 AG 414y 55 AA 4 M
P #E % 4 K CsA 19 C,.D 1 C,/D 2 73T
el L (P>0.05) ; 5640007 R J5 55 714 121 K
) CYP3A5 NI & K AL 2 Ja) (1 fth 52 55 w) C, F1 G,/
D2S¥HGIT%E X (P<<0.05); 5 28 K
CYP3A5 AAAG Il GG £ 3% 3[R BE il 52 55 =) H
PR Co L Bbif il w3 W] D LA K Co/D Z [ 2 % F
Giitep i X (P<0.05.% 4),
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Tab 2 Clinical data of renal transplant recipients switching from CsA to FK506

n=~69
Gender (femal/male) Body mass Age Post transplantation
Reasons of switching n( %)
n/n m/kg, x%s (year, z+s) t/month, x=+ts

AR 14(20. 3) 7/7 56.8+10.7 39.149.3 0.4+0.2

CAN 34(49. 3) 12/22 64.7+7.9 44,.7+10.6 50.4+27.1

GH 4(5.8) 1/3 52.5+8.2 47.0+£12.4 94.0+56.3

DILI 15(21.7) 5/10 63.6+11.3 43.9+12.9 48.7+£18. 4
Patients’ own request  2(2.9) 1/1 60.0413.0 41.045.0 95.0468.6

CsA: Cyclosporine; FK506: Tacrolimus; AR:Acute rejection; CAN; Chronic allograft nephropathy; GH : Gingival hyperplasia;

DILI: Drug-induced liver injury

% 3 CYP3A5 fl ABCB1 % {i £ F A £ F B fy 57 =
Tab 3 Allelic and genotypic frequencies of CYP3A5 and ABCB1

n(%)
Allele frequency n=138 Genotype frequency n=169
Gene
C(G/A) TG) CC(GG/AAN) CT(G/AT) TT(GG)
CYP3A5A6989G 36(26.09) 102(73.91) 4(5.80) 28(40.58) 37(53.62)
ABCBI1C1236T 41 (29.71) 97(70.29) 6(8.70) 29(42.03) 34(49. 28)
ABCB1G(A)2677T 81(58.70) 57(41.30) 22(31.88)* 37(53.62)° 10(14.49)
ABCBI1C3435T 86(62.32) 52(37.68) 27(39.13) 32(46.38) 10(14.49)
*, Including 8 cases of GA genotype and 2 were AA genotype;”: Including 12 AT genotype cases
R4 CYPIAS HEUNEBEZEMTEIVSG C DB
Tab 4 Influence of CYP3AS polymorphisms on initial C, and D of FK506 in renal transplant recipients
n==69, rts
CYP3A5 genotype
Index
AA AG GG
CsA (at the 0 day of conversion)
Co pp(ng » mL™H) 120. 77+46.09 142.71+68. 21 145. 39454, 67
D (mg -+ kg™ 3.51+0. 80 1.23+1.85 3.93+1.34
Co/D (ng » kg » mg=! = mL—1) 35.58+4.79 38.54+12.19 41.8918. 00
FK506 (at the 7™ day of conversion )
Co(ng » mL™ 1) 3.5441.21 6.11+£2.61" 10.58+2, 41"~
D(mg *» kg™ 1) 0.09+0. 04 0.07+0.03 0.08+0. 04
Cy/D (ng+kgemg '+ mL 1) 35.3949.96 88.51426.65" 176.65443. 81" *
FK506 (at the 14™ day of conversion )
Co pg(ng » mL™ 1) 3.9742.25 6.4741.85" 9.81+3.16" "
D (mg -« kg ) 0.09-£0. 02 0.07-£0.03 0.0740.03
Co/D (ng » kg » mg~! » mL 1) 47.11-+15. 87 88. 5647, 33 156. 97421, 93+ *
FK506 (at the 215 day of conversion )
Co pp(ng « mL™H) 6.15+1.87 6.78+2.10" 8.08+1.96"*
D (mg -+ kg™ 1) 0.12+0.03 0.07+0.03" 0.05+0.02"
Co/D (ng« kg mg '+ mL™ 1) 53.26+18.70 91.01411.50" 170.42425.81" ¢
FK506 (at the 28™ day of conversion )
Co ps(ng » mL™1) 6.484+2. 44 6.23+2.13 6.80+1.61
D (mg -+ kg ") 0.14+0.03 0.074+0.03%* 0.044+0,01%*
Co/D (ng « kg mg '+ mL 1) 44,15+10. 82 03.52418. 84" * 159. 26426.82* *

CsA: Cyclosporine; FK506: Tacrolimus; * P<Z0.05, ** P<{0.01 vs AA genotype
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2.4 ABCB1 % &Mt £33 C,/D 8% iz
F SHEsis #4341 CYP3AS GG B ¥ B il 2 # 1
ABCB1 $: H 1236, 2677 Fl 3435 3 4™ &5, & 3
ABCB1 $: [ 1236-2677 {if fi D' =0. 65,2677-3435
i D'=0.71,1236-3435 fi &5 D' =0. 53, $piHH % 3
AR Z ) AT B A 3 AN P . % ABCBI 3k
12362677 F1 3435 3 AN f5 SNPs [f] i #E 47 35k
I Hr, ABCB1 #: [ 1236-2677-3435 3 i A 12
Firnl G g SRR AL E ST CA(G)CLTAG)HC
M TTT $F40 5 32.3% .32, 2% F1 30. 8%,

Hi CsA #46 hy fib 5o 55 w] 9 37 i) CYP3AS GG
B2 % T, ABCB1 C1236T S A TT #1 CT
A5 CC Y& .G(A)2677T FEH A TT 4 Al
GT+ATH 5 GG+GA+AA 4 # .C3435T KK
BTT 4R CT 415 CC 4l b, hrgziw Co/D 75
AT RIGH T.14.21 M 28 RERHY LI % E
X, ABCB1 C1236T.G(A)2677T H1 C3435T 44
FRfEA R CGC-CGC.CGC-TTT 5 TTT-TTT 2z
[ f) Co/D 22 BTG 28 L (K 5,

&S5 ABCB1 71Xt CYP3AS GC BREZEMEE ARG C 1 D B M

Tab 5

Influence of ABCB1 polymorphisms on initial C, and D of FK506 in

renal transplant recipients carrying CYP3ASGG genotype

Tts
CsA Co/D FK506 Co/D (ng+ kg * mg ! « mL™1)

ABCB1
N (ng*kgesmg ' emlL 1) At the 7 day At the 14" day At the 21% day At the 28" day

Genotype
(At the 0 day of conversion) of conversion of conversion of conversion of conversion

C1236T
cC 4 45,234+11.01 132.01435. 29 164. 66+38. 24 177.77+37.81 187.70445. 34
CT 15 58.2749. 14 137.17433.65 190. 43439. 61 200. 42+40. 82 202.85+43.58
TT 18 48.07+6.75 165. 80429. 86 204.84445.61 229.92448.79 226.19+29. 86

G(A)2677T

GG 12 42.4949.29 170. 35436. 65 210. 69+58. 45 229.70+59. 81 238.37461.33
GT" 21 56.53+16.90 182.24437.78 174.57433.08 184, 69431.51 185.79435.53
TT 4 45.724+13.72 166.21426. 39 208.556+42. 24 210.38+47.72 201.77436. 35

C3435T
cC 15 55.18410. 07 142.86+22. 69 195.35465.72 241.21472.87 248.25+77.51
CT 18 41.48+11.02 140. 07425. 57 172.17444.03 180. 25441. 37 202.93+41.76
TT 4 49.36+3. 34 166. 21426. 39 205. 74+41. 30 218. 64440. 00 214.53+36. 04

Haplotype
CG(AC-CG(AC 4 52.0144.69 132.01429. 96 146. 66+38. 24 177.77+37.81 187.70435. 34
CG(AC-TTT 10 47.284+7.18 133.83427.68 157.72432.77 168.17+30. 98 178.87436.08
TTT-TTT 4 49.11410.01 166. 21426, 39 178.47423.43 176. 49428, 44 190.61422.03

CsA: Cyclosporine; FK506: Tacrolimus; *: Including 8 cases of GA genotype and 2 were AA genotype; ”: Including 12 cases

of AT genotype

30 i

B A2 H ARG TE L CsA i FE Rl 9 “MMF +
CsA + Pre” Z Bk S S 41 ) 7 J7 283697 m i # b, Al
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S DIDsS ', Bt 5 54 A 2 gl 2 AR 25 5 K
WY E A, H TDM BA — & Wl J5 1 » o0 AR 4

CYP3AS5 Fl ABCB1 {5 PR B ] 5 it 5e B2 &) (9 91] 4
BT E L FARYE TDM g5 Rtk . SR X T3
B Cs A B4 Ay fth 5 55 R) (9 B A 0 52 . H I I R
FZ AR AT CsA 1y Co D ke il 22 it 72 55 A
M4 2505 5 R H AR A SR .

XF T CsA B4y fth 58 53 7] 19 B S A2 3 oK
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W CYP3A5 He[R 2 35 1 4 I At 5 5€ 5] ) 4 45 25 7
W RE . R 4 TLVE I, CYP3AS 2544
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Co /D AHFZ i iy 38 55 ) 25 245 J7 R 90 iy Co A1 G/
D, YL XS T [F]— CYP3A5 JE[H AL, CsA 5 1th 58 53 H)
M2 BE B AR Z IO TR R . CsA ety fib 5e 54 )
G 7 K EBRZH CYP3A5 GG fl CYP3AS
AG b s 5w Co /D 35l 7& CYP3AS AA 1Y
5.0 1%, 1 H R A CYP3A5 AG 41 Y4t 58 55 ] ik F)
JEIT MR (3~8 ng » mL '), i CYP3A5 AA #i
CYP3A5 GG 4 i fth ve 35 w) CO 43 JK T A& T
CYP3ASAG 455 14,21 1 28 X CYP3A5 A [a] %
ALt 7 25w C, /D Z [ 25 S A Gl % B XL
(P<<0.05), J34b, I R EE A AR TDM 2538 2 A
BB HEME A R N 28 K
CYP3A5 AA 411 CYP3A5 AG 4Rl 7555 5] D 43
& CYP3A5 GG 401 3. 5 {5 ), CYP3A5 A [a] 3
PR A 3k 3] [ R 1) At o 5 ) VR Y7 SRR BE . DL B W]
CYP3AS5 KK Z 552wl CsA §5 30 2 fih 58 52 )
B A2 & Rt b e BRI 45 25 U 58 . SRR
FRAT A WX T K CsA B Oy fth v 5 R Y
CYP3A5 AAAG FI GG B[R B B A 22 & fh 3e
FLE] [)SF- 3 H 2 D Rk 0. 14.,0. 07 F1 0. 04 mg
kg™ DS T K 3] o R R R g U 28R
XF T CsA B 45 Ay At 5 55 W) 14 B 7% A8 32 4%, [
FEAR L ABCB1 ) exon12(C1236T) , exon21 (G/A
2677T) I exon26(C3435T) J A K Hoali 4 1 B4 7
Z AP oAt 5 B R W AR 45 2 5 G I 0B . B
X B RS A AR S — A At v 5w BT HE R i B RS A 2
B ABCB1 5 [H 22 35 PE 2 15 52 i Ath v 5 =] AR 35 1) A
FAEENINC A TP HEIE AR, #0EH
WHoE KB ABCB1 C3435T Jt G(A)2677T £444 5
B Il g B W) I 25 W RE R IR H W R = A
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