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(ABCB1. Bl/4 P-glycoprotein, P-gp) & ATP-binding cassette transporter G2 (ABCG2, Bl/4 Breast
Cancer Resistance Protein, BCRP) OB TH A Z ENHAL ML 7> T4, ABCB1 & ABCG2 115
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k757 ¢ —E BT E (LC-MS) Z VT DTG I i i A2 E L 7=, 72 BI5 12T I3 ABCBL
1236 C>T (rs1128503) . 2677 G>T/A (rs2032582) . 3435 C>T (rs1045642) . 4036 A>G (rs3842)
B L OVABCG2 421 CYA (rs2231142) -2V TagMan Drug Metabolism Genotyping Assay & fAVNTC
1Tolz, TORER, HIV B 42 1o ABCB1 1236 1% CC 1 4], CT 21 f], TT 20 fl, 2677 I% GG 9 f,
GT 14 5], TT 104, TA 7, GA 2 5], 3435 1% CC 13, CT 19 fi. TT 10 fil, 4036 1% AA 22 i,
AG 18 f3l, GG 2Bl Td o7z, Fiz. ABCG2 421 (X CC 22 5], CA 17 f5]. AA 3B TH -7z, HIV EFE 42
B DTG If i EE & ABCB1 35 & UY ABCG2 DiBAR T2 & DER 2 -~ THhiz & Z A, ABCBL 1236 CC
DA 1 H i + Standard deviation 1% 856 ng/ml. CT 1% 2,992+1, 152 ng/ml, TT 1% 2,499+1, 037
ng/ml, 2677 GG 2,516+1, 368 ng/ml. GT (X 2,767+1,151 ng/ml. TTIX2,277+979 ng/ml. TA
1% 3,337%1, 033 ng/ml. GA 1% 3,080+689 ng/ml. 3435 CC % 2, 703=+1, 267 ng/ml, CT 1% 2,934+1, 112
ng/ml, TT (% 2, 277+979 ng/ml, 4036 AA % 2,503+1, 038 ng/ml, AG (% 2,905+1, 083 ng/ml, GG
143, 155+2,902 ng/ml Td - 7=, £7- . ABCG2 421 CC 1% 2, 569+ 1, 036 ng/ml.CA 1% 2, 479+905 ng/ml .
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IR S R B & 72 o T2 EB 2 FEBR L7z, CYP DEEEN /D70 DTC ~EBH L7 Z & T, HrkseamaR
DRHFENREI L&z BT,
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83% (9 B DTG 23 63%) Th-olz, Key drug (FEEFIDO T a7 7 —EHEHR (P1) >INSTI>FHEZRE
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Abstract:

1. Overall

This study analyzed correlations between drug concentration levels in plasma and genomic polymorphisms
in the drug transporters by measuring plasma concentration of dolutegravir (DTG). Furthermore, our research
group newly developed a simultaneous analyzing liquid chromatography-tandem mass spectrometry
(LC-MS/MS) method for the determination of DTG, raltegravir (RAL) and elvitegravir (EVG) in plasma and
cerebrospinal fluid (CSF).

2. Results
1) A study of plasma and CSF concentrations of an antiretroviral drug and genomic polymorphisms of
drug-metabolizing enzymes and drug transporters

The ATP-binding cassette transporters B1 (ABCB1) and G2 (ABCG2) are both expressed in the intestine and
known as efflux transporters of drugs. DTG was recently identified as a substrate of both ABCB1 and ABCG2.
This study served to determine the relations between single nucleotide polymorphisms (SNPs) of ABCB1 and
ABCG2 genes and plasma DTG concentrations.

HIV-1-infected patients treated with DTG-containing regimens (DTG 50 mg once daily after meals with two
nucleotide/nucleoside reverse transcriptase inhibitors and/or protease inhibitors) for >2 weeks were recruited
at the AIDS Clinical Center, National Center for Global Health and Medicine, Tokyo, Japan. Blood samples
were withdrawn into heparinized tubes, and plasma and peripheral blood mononuclear cells (PBMC) were
separated and stored at -80°C. The Ethics Committee for Human Genome Studies at the National Center for
Global Health and Medicine approved this study (approval #NCGM-A-000243-01) and each patient provided
a written informed consent. Plasma DTG concentrations were measured by validated liquid
chromatography-mass spectrometry (LC-MS) method. 500 pl of plasma, 2,000 pl of methylene
chloride/hexane (50:50, v/v) and 300 pl of 0.2 M ammonium acetate were vortexed in a tube for 5 min and
centrifuged. The organic phase was evaporated to dryness. Subsequently, the residue was reconstituted in 50
pl of mobile phase and 5 pl was injected into LC-MS. The C18 column was used for separation with a flow
rate of 0.2 ml/min. The mobile phase consisted of a gradient of acetonitrile/methanol/0.1 mM EDTA in 0.1%
acetic acid (15:20:65, v/v) and acetonitrile/methanol/0.1 mM EDTA in 0.1% acetic acid (70:20:10, v/v). DTG
calibration standards ranged from 79 to 4012 ng/ml. Relative standard deviations of both intraday and interday
assays were less than 4.3%. Genomic DNA was isolated from PBMC, using the QlAamp DNA Mini Kit.
Genotyping of allelic variants of ABCB1 1236 C>T (rs1128503), 2677 G>T/A (rs2032582), 3435 C>T
(rs1045642), 4036 A>G (rs3842) and ABCG2 421 C>A (rs2231142) was carried out using the TagMan Drug
Metabolism Assays by using the ABI PRISM 7900HT sequence detection system, according to the protocol
provided by the manufacturer. Data are expressed as meanztstandard deviation (SD). Differences between
groups were analyzed for statistical significance using one-way analysis of variance (ANOVA). P values
<0.05 denoted the presence of statistically significant difference. All statistical analyses were performed using
the SPSS Statistics software version 23.

DTG is absorbed with a time to maximum concentration of approximately 2 to 3 hours postdose. Therefore,
single plasma samples were withdrawn at the time of the speculated peak plasma DTG concentrations (0.5-4
hours after dosing). The mean age and body weight of the 42 patients (39 men and 3 women) were 44.4+11.3



years and 68.2+13.3 kg, respectively. The mean CD4 T-cell counts was 4994258 cells/pl. All participants had
well-controlled HIV-1 viral loads (<100 copies/ml) at the time of blood sampling. One patient developed mild
adverse event (diarrhea), which was not related to high plasma concentration of DTG (concentration was
2,779 ng/ml). SNP analysis of ABCB1 and ABCG2 genes was conducted in all 42 patients. At position 1236
of the ABCB1 gene, the CC, CT, and TT genotypes were identified in 1, 21, and 20 patients, respectively.
Furthermore, at position 2677, the GG, GT, TT, TA, and GA genotypes were identified in 9, 14, 10, 7, and 2
patients, respectively. At position 3435, the CC, CT, and TT genotypes were identified in 13, 19, and 10
patients, respectively. At position 4036, the AA, AG, and GG genotypes were identified in 22, 18, and 2
patients, respectively. At position 421 of the ABCG2 gene, CC, CA, and AA genotypes were identified in 22,
17, and 3 patients, respectively. The association between peak plasma concentration of DTG and genetic
polymorphisms of ABCB1 and ABCG2 was tested using data of all 42 patients. None of the genotypes of each
SNPs in ABCB1 1236 C>T, 2677 G>T/A, 3435 C>T, and 4036 A>G showed any correlation with peak
plasma concentration of DTG. In contrast, the mean peak plasma concentration of DTG was significantly
higher in the AA (5,002 ng/ml, n=3) genotype at position 421 of the ABCG2 gene compared with the CC
(2,569 ng/ml, n=22) and CA (2,479 ng/ml, n=17) genotypes holders (P=0.0005).

2) A study of LC-MS/MS assay for the sensitive analysis of RAL, DTG and EVG in human plasma and CSF

RAL, DTG, and EVG are the Food and Drug Administration (FDA) approved integrase strand transfer
inhibitors (INSTIs) for clinical treatment of HIV-1 infection. Many LC-MS/MS methods have been developed
to determine the levels of these drugs. Although various analytical methods to measure the levels of these
drugs are currently available, there is no method that can be used to determine the levels of all three drugs
using the same methodology. Here, we describe the development and validation of an LC-MS/MS method for
the simultaneous quantification of RAL, DTG, and EVG, using as small as possible volume of human plasma
and CSF.

Plasma or CSF samples (20 pL each) using RAL-d3 as the internal standard (IS) were deproteinized with
acetonitrile. The Nexera X2 LC system and QTRAP 5500 mass spectrometer equipped with a turbo
electrospray ionization source were used. The same LC-MS/MS conditions were used for analytical validation
in both plasma and CSF samples. An XBridge C18 column (50 mm x 2.1 mm i.d., particle size 3.5 pm) was
used, and maintained at 40°C. The isocratic mobile phase, consisting of acetonitrile/water (7:3, v/v) containing
0.1% formic acid, was pumped at a flow rate of 0.2 mL/min. The injection volume was 1 pL for plasma and 2
uL for CSF. The Turbo ion spray interface was operated in the positive ion mode at an ionization voltage of
5500 V, with the turbo gas heater set at 600°C. Nebulizer gas, turbo gas, curtain gas, and collision gas
pressures were 70 psi (488 kPa), 80 psi (557 kPa), 30 psi (209 kPa), and 8 psi, respectively. Quantitation was
performed in multiple reaction monitoring (MRM) mode. The mass transitions were m/z 445.1—361.1 for
RAL, m/z 420.0—277.1 for DTG, m/z 448.9—344.9 for EVG, and m/z 448.2—364.1 for RAL-d3 (internal
standard: 1S). The collision energy was 25 V for RAL, 37 V for DTG, 43 V for EVG, and 25 V for the IS.
Analytical data were processed using Analyst software, version 1.6. A 20-uL aliquot of plasma sample added
400 pL of IS solution was mixed and centrifuged at 10,000 x g for 10 min at 4°C. Next, 60 pL of supernatant
was transferred to a 96-well collection plate (Biotage Japan, Tokyo, Japan), and 40 uL of water was added. A
60-uL aliquot of CSF sample containing 40 uL of acetonitrile added 60 pL of IS solution was mixed and
centrifuged at 5,000 x g for 5 min at 4°C. Next, 80 pL of supernatant was transferred to a 96-well collection
plate, and 40 pL of water was added.The analytical method was validated for selectivity, linearity, lower limit
of quantification (LLOQ), accuracy, precision, carry-over, dilution integrity, and stability in accordance with
the Guideline on Bioanalytical Method Validation in Pharmaceutical Development (Ministry of Health,
Labour and Welfare, Japan, 2013).

The calibration curves consisting of eight concentration samples for all drugs on three different days were
linear in the concentration range of 5-1500 ng/mL for plasma and 1-200 ng/mL for CSF using a weighted
(1/x2) least squares linear regression. The correlation coefficient (r) of calibration curves for all drugs was
>0.9973 for plasma and >0.9980 for CSF. The accuracy of the calibration standards for all three drugs



examined in this study was 100.0+11.8% for plasma and 100.0+£10.8% for CSF. The LLOQ for all drugs was
confirmed to be 5 ng/mL in plasma and 1 ng/mL in CSF (acceptance criteria: accuracy 100.0+£20%, coefficient
of variation (CV) £20%). The intra- and inter-day precision and accuracy for all drugs in plasma were <14.6%
for coefficient of variation (CV) and within 100.0+11.4% for accuracy. The intra- and inter-day precision and
accuracy for all drugs in CSF were <13.8% for CV and within 100.0£11.0% for accuracy. The carry-over
sample (n=1) was subsequently analyzed in three runs after the upper limit of quantification sample was
measured. No interfering peaks attributed to carry-over plasma or CSF were observed. The precision and
accuracy for evaluation of the dilution integrity were CV <3.5% and 100.0+4.2% for 20-fold diluted plasma
samples and CV <2.2% and 100.0£3.4% for 10-fold diluted CSF samples, respectively (n=5 at each sample).
These results satisfied the criteria. RAL, DTG, and EVG in human plasma were stable after three freeze/thaw
cycles, after 4 hours at room temperature, and after 193 days at —80°C. In the study of processed sample
stability, RAL, DTG, and EVG were stable for 52 hours. RAL, DTG, and EVG in human CSF containing
acetonitrile were stable after three freeze/thaw cycles, after 4 hours at room temperature, and after 28 days at
—80°C. In the study of processed sample stability, RAL, DTG, and EVG were stable for 48 hours. The
developed analytical method was applied to the determination of INSTIs concentrations in clinical samples.
Plasma and CSF samples were randomly collected from 6 patients on treatment with RAL, DTG and EVG.
All samples could be analyzed without any difficulties or problems.

3) A study of pharmacokinetics of an antiretroviral drug and efficacy and side effects

Nine of 92 HIV-1 patients who were treated with DTG-containing regimens had mild adverse events (nausea,
headache, and diarrhea), which were not related to the plasma concentrations of DTG. One HIV-1 patient
with gastrointestinal disturbance who changed tube feeding increased the plasma concentration of DTG. On
the other hand, DTG-containing regimen reduced the efficacy of antipsychotic treatment in HIV-1 patient.

In 186 antiretroviral therapy (ART) naive HIV-1 patients who were treated with DTG-containing regimens,
grade 2 and 3 adverse events were increased ALP (2.2%), ALT (8.1%) and AST (5.4%). Rate of liver toxicity
was significantly higher in those patients compared to 66 ART naive HIV-1 patients who were treated with
EVG-containing regimens. The most frequently used initial and switching ART regimens at AIDS Clinical
Center, National Center for Global Health and Medicine in 2015 were INSTI-containing regimens (83%).

In ART naive (n=7) and experienced (n=7) HIV-1 patients who were treated with EVG/cobicistat/
emtricitabine/tenofovir alafenamide regimens, total cholesterol and high density lipoprotein were significantly
increased after 15 months (P<0.001 and P<0.01, respectively).

. In Summary

Genetic polymorphisms of ABCG2 was associated with peak plasma concentrations of DTG. Previous
studies indicated that genetic polymorphism of ABCG2 altered the protein expression level in plasmid
transfection experiments. In particular, C to A nucleotide substitution at position 421 significantly reduced the
expression and the activity. The low expression level of this genotype may explain the high DTG
concentrations, because absorption of DTG from the intestinal lumen to the capillaries increases in the
presence of low expression levels of ABCG2 in the intestine. Previous study showed that AA at position 421
of ABCG2 was associated with higher exposure to rosuvastatin and atorvastatin within the subjects.
Furthermore, the mean area under the concentration-time curve (AUC) values of rosuvastatin were 164 and
154% greater in AA at position 421 of ABCG2 than in those with CC and CA at position 421 of ABCG2. In
another study, the AUC of sunitinib was higher in patients with AA at position 421 of ABCG2. Based on the
results of this study, it seems that high plasma concentrations of DTG can be predicted by determining the
genotype before commencement of DTG-containing therapy. In such patients, the dose of DTG can perhaps
be reduced to minimize potential toxicity and cost, without compromising its potency. In summary, our study
demonstrated that high plasma DTG concentrations correlate with SNPs of ABCG2 gene. Then, a simple
sample treatment procedure and sensitive LC-MS/MS method have been developed for the simultaneous
guantification of RAL, DTG, and EVG levels in human plasma and CSF. Determination of the levels of the
triplet drugs by a single assay is more practical and easier than three separate determinations.
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Time after dose (h)

BiFEE
Bk

FILTISE L (DTG) M EEZEREL. SNPsEDBEE,
EIfEBOHBRIZDOLNTEHLE.
Fr.HICOERELIVEERBPDINSTI 37 (FILT
JSEJ(RAL), TILETSSEJL(EVG) . DTG) DEEZE
RETHREAFELT -,

DTG %% oo jB B (0.5-4h{E) &£SNPs

SNP = Peak plasma concentration (ng/ml) p
mean+SD
ABCB1

1236 C>T rs1128503
cc 1 856
CT 21 2992 + 1152
TT 20 2499 + 1037

2677 G>T/A  rs2032582
GG 9 2516 + 1368
GT 14 2767 £ 1151
TT 10 2277 + 979 0.4079
TA 7 3337 £ 1033
(€72 2 3080 + 689

3435 C>T rs1045642
cC 13 2703 + 1267
CT 19 2934 +1112 0.3428
TT 10 2277 =979

4036 A>G rs3842
AA 22 2503 + 1038
AG 18 2905 + 1083 0.4693
GG 2 3155 + 2902

ABCG2

421 C>A rs2231142
cc 22 2569 + 1036
CA 17 2479 + 905 0.0005
AA 3 5002 + 358




DTG #% A BE (0.5-4hfiE) £ ABCG2 421 C>A

6000 One-way ANOVA P=0.0005
5000-
4000-
3000-

2000+

1000-

1 ] 1
c/C (n=22)  CIA (n=17)  AJA (n=3)
ABCG2 421C>A

o 1

DTG 50mgZ1 B 1EIARA R DOHIVEEF424] KLU IR 3
0.5-4BFRIR(CHFEIL ., BEKIOTRNT ST —BESH
B (LC-MS)ZAL DTGB ELREL-, £1-.
BiEFZEMEIFTIZABCB1 1236 C>T (rs1128503) .
2677 G>T/A (rs2032582) . 3435 C>T (rs1045642) .
4036 A>G(rs3842) £ L U'ABCG2 421 C>A(rs2231142)
[ZDLYTTagMan Drug Metabolism Genotyping Assay%&
mb‘fﬁ')f:o

Plasma dolutegravir concentration (ng/ml)

DTG EI{EA

[#58] DTGATFEE (Naive)

Naive 1868
<m12v:fﬁ HCV-HBVERS})

-———
EIE ) e A
G2LA 4%

HIV & 424 ODTGI iR E LABCB18 & UFABCG2D
SNPsE DRI EZRRTHT-&EZA. ABCB1 1236 C>T,
2677 G>T/A. 3435 C>T. 4036 ADGTIZMmhBET
EELGEZRONGEI-T-H, ABCG2 421 AAIZCCH
CAICHAREEICI iR ENE > 71 (P,=0.0005) ,
ABCG2 421 C>A(Q141K) [XABCG2D HIRELXET
SELEERTHLHI LMD, BEICEITHABCG20 R
[CEYDTGO R KL, M BENELL-=E
#flchd, YBRICBULVTDTGE 2L YIEHHIVELE
AR LTI-HIVEEE 186/l & &L T, ALP, ALT, AST,
LDH, YGTP. BEYIECDOREEZFREL-EEL.
JUL—F2U EDRI{ERAMNHIERLI-EI S IZALPAY2.2%,
ALTHY8.1%, ASTH5.4%TdhHo1=,



AR TTIE

ﬁ;ﬁ ‘ - Sample Cerebrospinal
flud 60pL{CSF20puL+

Sample Plasma 20 uL
Acetonitrile 40 pL)
=

Acetonitrile 400 pL Acetonitrile 60 pL
(Internal Standard : (Internal Standard :
RAL-d, 5ng/mL) RAL-d; 10 ng/mL}

Mix with a vortex mixer Mix with a vortex mixer

d 4

Centrifuge Centrifuge
10,000xg, 10 min, 4°C 5,000xg, 5 min, 4°C

Supematant 80 pL
Transfer to 96-well collection plate

b— Water 40 pL

Injection into LC-MS5/MS system
2uL

Supernatant 60 pL
Transfer to 96-well collection plate

Water 40 uL

Injection into LC-MS/MS system
lulL

R 2

RAL, DTG. EVGO M H LU BEE R EDJIE R
DRREZREIOARN ST4— 30T LEESTEE
(LC-MS/MS)ZRL\T{To1=, ML LLIFEEZE20 pll
7, =FJIZHFZMLTREBL. REEZEPE (IS)
ELTRAL-d3%E M A 1=, BITE K ¥ (X XBridge C18H5 L
(50 mm x 2.1 mm i.d., particle size 3.5 ym)[Z0.1%¥E&;
FELT7EMN=M)IL/K(T:8, v/V)ERBEIRELTHE
0.2 ml/minT59 ML=, FEAEITIMIEHLT pl., §E&
A2 &L=,

Bl e S

LC conditions

LC : Nexera X2 LC-30AD (Shimadzu)

Column: X Bridge C18 50 mm x 2.1 mm i.d., particle size 3.5 um (Waters )
Mobile phase: Acetonitrile/water (7:3, v/v) containing 0.1% formic acid
Flow: 0.2 mL/min

Column temperature: 40°C

Run time: 5 min

MS/MS conditions

MS:QTRAP® 5500 System (AB Sciex)
lonization mode : Electrospray ionization
Polarity : Positive ion mode

lonSpray voltage : 5500 V

Heater gas temperature : 600 °C

Curtain gas: 30 psi

Turbo gas (GS2): 80 psi

Monitoring ions :
Compound
Raltegravir
Dolutegravir
Elvitegravir
Raltegravir-ds(IS)

Nebulizer gas (GS1): 70 psi
Collision gas: 8

Product ion (m/z)
361.1
277.1
344.9
364.1

Precursor ion (m/z)
445.0
420.0
448.9
448.2

BEEAMEBORTELELT. RRARSMAA—4(F
BAAILOMORTL—ZAL. BHEE(XRALA
m/z 4450—361.1, DTGA'm/z 420.0—277.1, EVGA'
m/z 448.9—344.9_ 1SHm/z 448.2—364.1&L 1=,




RAL. DTG, EVGOMRMZ OIS L

31 52 &6 BR (% 1 58 H¥5-1500 ng/mL. BE&AHS1-200 ng/mL.
BREHSOEHMZMEEH0.9973LL £ . 8% H10.9980
PE. ARSIV EFREIMBATEE12.9%LIA.
IEHEEE100.0£122% LA, BERASFEE123% LA,
IEHERE100.07.9% LN TéH o 1=, 3FI D M #F b 2 E 1%
FRELIZECA, 3EIDEFERAE ., E R TOIRRERRE.
-80CTHDINBHBARETCRERETH =, A#&IC
7Eb=R) L ZFmMLI=3FIDEHE P L EHERETLT-
ECAH. IEDEFERAE. ERTOARFRHAFE. -80°C
THD28ABRFTRETH o=,

LC-MS/MSEI5E® (B -BEZE). CVIE)

Compound Nominal
concentration
(ng/mL)

Intra-assay
Measured Accuracy CV
concentration (ng/mL) (%) (%)
mean+SD

Raltegravir 1 0.940+0.073 94.0 7.8

3 2.87+0.09 95.8 31

15 14.9+0.3 99.6 1.9

163+2 102.1 1.0

0.985+0.031 98.5 31

102.9 5.0

102.8 2.8

15442 96.5 1.6
0.980+0.135 98.0 13.8

102.8 31

Inter-assay
Measured Accuracy CV
concentration (ng/mL) (%) (%)
mean+SD
0.985+0.122 98.5 12.3
2.90+0.08 96.6 2.7
14.9+0.3 99.2 18
16344 102.0 2.3
0.971+0.042 97.1 4.4
3.19+0.14 106.2 4.3
16.1+0.7 107.6 44
157+4 98.2 2.7
0.937+0.112 937 12.0
2.98+0.19 99.2 6.4

Dolutegravir 1
3 3.090.15
15 15.4+0.4

Elvitegravir 1
3 3.08+0.10

15 15.7+0.7 104.8 44 15.4+0.8 102.8 49

160 17744 111 24

1738 108.0 4.5

=EH

ULEDHERMS . DTG RELEMLS DV AR—ED
SNPsé DR EM DB TIX. ZRETREEDETM
B5NBSNPsIcELVTDTGI A EEMAEEICL IR
REohi-, ABCG2OBmE TCHORBEDFEAIIZLYDTG
DRINEAREMTZEMhD. FHERMICDTGI P EE
NERTZIEELST=. T . MPERELUVHERP D
INSTI 3FIZRI—FHFTRETHSREZHAFEL. 3FIDMIE
BIUOHERICHETEIEEEHEBREEREL . KR T
BonE=RELZEIC INSTINNbDEEDOBAZDRE
ELT. EYPRHABROEVISVRAR—FDEERF
ZRBINETOICLETELGSABEAZDER BT A OTEE
[ZRY. BERAEDBERLHALMILRS EHFESNS,



T Ri29EE EREERREAREE 27151101 TEV IREE=E(H9E TEREAN)
PHIVEDEMEELEMEE - ENEREEREFOZE
[CBH9 5813

B OEE FILTJSE )L MERRE (0.5-4hfE) LIREF2E

MHVEDIMFREICEAET HEY SNP

Peak plasma concentration (ng/ml)

P

REBELSIVEDISVRAR—E &
NDEEB2OBEEFSEERITL. ZReT e
M REEDHEEEREFT 5. o . 20022 1152
2677 G>T/A  rs2032582

R AE o 7 e
I:)l,j__a‘aejbsomgé-l E 1 Eﬂﬁm |:|:| I; 170 32323777:1907393 0.4079
0) HIV%%421§“ J: L) Hﬁ¥05_4ﬂ# FEﬁ & 34:?5A C>T rs1045642 ‘ 500021659
ML, ZEvOTcNTS5S740— cc 13 2703 + 1267
E E ﬁ ﬁ **!: E ( LC_MS ) E m L\ —C '(I?:II: ig 22923;721917192 8
p )l/ 7_- 7‘ 5 E )L -ml ﬁ I:I:I ;% fE E iﬂll E 4022A>G e 22 2503 + 1038
Liz. 1=, BEF % & [L ABCB1 i 18 2005+ 1063 04653
1236 C>T. 2677 G>T/A. 3435 C>T.
4036 A>G# LTUABCG2 421 CYAIS Yo T,
DULVTERHTLT=. 5 E L




KILTISE ILIMEEHRE (0.5-4h{E) &
ABCG2 421 C>A

60005 One-way ANOVA P=0.0005

S000 0

i

4000 -

3000

2000+

1000 -

| | |
C/C (n=22) C/A (n=17) A/A (n=3)
ABCG2 421C>A

Tsuchiya K, et al. Pharmacogenet Genomics 27:416-419, 2017

Plasma dolutegravir concentration (ng/ml)

e S

HIV & & 42 45 o 1 %% ch
BE (fR3E#0.5-4hiE) &
ABCB1# K TUABCG2 M
BEFZREOBEEN
#HRRF=-&Z A, ABCBI
1236, 2677, 3435, 4036
TIXBEELGEZFTIRLN
otz LHOWLEDS,
ABCG2 421MAAIZCCA>
CAICHERMmEEhEEMN
EEICEMIDI=(P =
0.0005) ,

FEH

ABCG2 421 AADOZTERIC
SYBEIZH T HIULM
$ L. o 3 oh i gE AS
BELllEof=LHtERIENh S,
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EREELZER, RADTEMEHEREL-
ECABREICRIENH A ENTRESN, BF
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Sample Plasma 20 pl

- Sample Cerebrospinal
flud 60 pL{CSF20 pl +
Acetonitrile 40 pl)

g

Acetonitrile 400 pL Acetonitrile 60 pL
{intemal Standard : {Internal Standard :
RAL-d; 5 ng/mL) RAL-d; 10 ng/mlLi}

Mix with a vortex mixer Mix with a vortex mixer

Centrifuge Centrifuge
10,000xg, 10 min, 4°C 5,000xg, 5 min, 4°C

Supernatant 80 plL
Transfer to 96-well collection plate

Supermatant 60 plL
Transfer to 96-well collection plate

Water 40 pl Water 40 plL

Injection into LC-MS5/MS system

Injection into LC-MS5/MS system
2pul

lul

AlE &4

LC conditions

LC : Nexera X2 LC-30AD (Shimadzu)

Column:X Bridge C18 50 mm x 2.1 mm i.d., particle size 3.5 um (Waters )
Mobile phase: Acetonitrile/water (7:3, v/v) containing 0.1% formic acid
Flow: 0.2 mL/min

Column temperature: 40°C

Run time: 5 min

MS/MS conditions

MS:QTRAP® 5500 System (AB Sciex)
lonization mode : Electrospray ionization
Polarity : Positive ion mode

lonSpray voltage : 5500 V

Heater gas temperature : 600 °C

Curtain gas: 30 psi

Turbo gas (GS2): 80 psi

Monitoring ions :

Nebulizer gas (GS1): 70 psi
Collision gas: 8

Compound Precursor ion (m/z) Product ion (m/z)
Raltegravir 445.0 361.1
Dolutegravir 420.0 277.1
Elvitegravir 448.9 344.9
Raltegravir-d,(IS) 448.2 364.1
A 7 ZH), Vi
LC-MS/MSEITE % (HIN- HREZED, CVIE)
Compound  Nominal Intra-assay Inter-assay
concentration Measured Accuracy CV Measured Accuracy CV
(ng/mL) concentration (ng/mL) (%) (%) concentration (ng/mL) (%) (%)
(mean+SD) (mean+SD)
Raltegravir 1 0.940£0.073 94.0 7.8 0.985+0.122 98.5 123
3 2.87+0.09 95.8 31 2.90+0.08 96.6 2.7
15 14.9+0.3 99.6 19 14.9+0.3 99.2 1.8
160 163+2 102.1 1.0 163+4 102.0 23
Dolutegravir 1 0.985+0.031 98.5 31 0.971+0.042 97.1 4.4
3 3.09+0.15 102.9 5.0 3.19+0.14 106.2 4.3
15 15.4+0.4 102.8 2.8 16.1+0.7 107.6 4.4
160 154+2 96.5 1.6 157+4 98.2 2.7
Elvitegravir 1 0.980+0.135 98.0 13.8 0.937+0.112 93.7 12.0
3 3.08+0.10 102.8 31 2.98+0.19 99.2 6.4
15 15.7+0.7 104.8 4.4 15.4+0.8 102.8 4.9
160 177+4 111 24 173+8 108.0 4.5
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Stability period (-80°C)

Raltegravir
Dolutegravir

Elvitegravir
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168 days
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7 days
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