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Abstract:Objective To establish a pyrosequencing method of rs144012689 site and to evaluate its efficacy
in predicting severe skin antiepileptic adverse drug reaction in aromatic family from multiple perspectives.
Methods The optimal PCR amplification system was screened and established. The detection limits, sensitivi-
ty,and specificity of the pyrosequencing method at rs144012689 site established in this study were evaluated.
Meanwhile, this method was validated with Sanger sequencing and commercial kit. Patients diagnosed with
Stevens-Johnson syndrome (SJS) from 2019 to 2021 in this hospital were collected to evaluate the detection
performance of this method. Results The sensitivity and specificity of the method for detecting human leuko-
cyte antigen (HLA)-B" 15 : 02 genotype at rs144012689 were 100% and the detection limit was 0. 4 ng/pL
genomic DNA. The pyrosequencing results of 60 samples were consistent with those of Sanger sequencing and
commercial kit. Pyrosequencing and HLA-B high resolution typing results of 2 samples of confirmed SJS pa-
tients indicated that they carried HLA-B™ 15 : 02 genotype. Conclusion The method established in this study
has the advantages of rapid detection,low detection limit,high sensitivity and high specificity,and it could be
used for the screening of high risk gene HLA-B™ 15 : 02 of antiepileptic adverse drug reaction in aromatic fam-
ily.

Key words:rs144012689 site; antiepileptic drugs; HILA-B™ 15 : 02; pyrosequencing; genotype;

Stevens-Johnson syndrome

K PG H B PURN 259 L S -2t 25T RE 51 R A9 BB B kS KN . VigiBase £
ZEAE (SIS) A B8 PE K F R EAN A AE (CTEND 2 X Fh - HRErp i — 25951 SIS HE4 /i = 10 25 9wl e 46

x EEDB.EHZXARRSIELSTH (82001422) ; 7 E A B 4R F8 5k X6 B Be B P9 P8 (22 LCZLXTS56) .
EEBN AW E L HIW, FEMNEG R, © BEEEE. Email:zy881021@126. com,



« 1032 - EfFiESLR200234F5 % 44 %% 98 Int ] Lab Med,May 2023, Vol. 44,No. 9

IR R PG A, R AR R g
VRIS AT AR A S R AR EARA R, R
PGP R Z BN R P OF [ 8 T 07 &R R PR
25, T AE R B HE O N2 A4l i B R (HLA)-B”
15+ 02 FE B AFE IR A ik 259 & 'E SJS/TEN
YRR S 2 TR #E Al A, Ik, HLA-B™ 15 : 02
SE D5 AT I SRR G (AR 3 R 2 W AR B AR
254 ALY HLA 385 B %0 0 5 5 il i
S -0 R S M 5 W 1 (PCR-SSP) S 45 il 5%
S - B A S B A T R AR £ i (PCR-SSOP)Y™ K 1
O3 W SR A Bl O - BB 3 (PCR-SBT) ™ 4, |
TR 7 B B L T L R R I AR LR
K Bl BFFE N B R BRI L B T IR £ A A
S5 (SNP) AR E 1 HLA JER A, A 6F 58 48 5% i 48
VE R R A & L JC A0 2 G bR e 1) £ Bl R I ) vk
3. rs144012689 v L 2 BT iE . T H S San-
ger MF B ML XA & —BH. I RHACHEZ N
SIS 95 1 HE AT 36 30E % A5 VA AS BIF 5% & <7 i D Ty
2% I AR 3 A

1 BRER%E

1.1 — 5k WIEbRA SRR T AR SR AE T T
St HLA-B 20 8914 40 6 B34 I TR AR AR (40 1)
BEMLAZ B AR AR (20 43D, 2R F H B 6 08 35642 9 8 )
HLA-B {5 1502 3 PR G 0] 328 7910 & (i Bk i 356 3 571
) SE RS B R AR AS 40 £y, 2019 — 2021 4EFEAS
B2 R 5 B R 2 BUIIN 25 W 5 K SIS AN R R
B2,

1.2 UE5ERF ek & L Z i A
i E QIAGEN 28], HLA-B 7 £5 1502 & A Il 3
MG A E G S AEY A A, Tag BFE A H A
TaKaRa 72 & . 4> Ifi 5% R 21 $2 B0 &0 [ 92 [/ Pro-
mega 23l SE K K A K B 218 K HoAth i 00 34 ok 4y
Brafi, Q24 E#km Iy U A 2 E QIAGEN 2 H,
SLAN96S 52 %8 e i it PCR AN A i 22 40 23w
A200 FEH Y 1AL H BN B3R 22 AR N AL B
AN I EE T A RS R AT

1.3 Jiik

1.3.1 &I BEFE4 DNA #28 ABF5E R Wizard
Genomic DNA Purification Kit #2& Bt 4 1f o £ [N 48
DNA , %45 54 356 B 240 DNA 357 4l B A v B I 2
BIAR: Avso/Assy TE 1. 8~2. 0, 3 B8 13 B 45 5 1 3L 2L 5]
BRI B B R 4 DNA bR AR B B vk R B R AE
12.5~50.0 ng/pul.

1.3.2 SEBERRWF SIS AR R Assay
Design Software 2. 0 #E47 5981 . i | Primer 5. 0
AT 0% 2 A 51 B Invitrogen 2 6l A WK, 51 YT
I 1,

1.3.3 PCRIKRMMALMAEBHERMF PCR &bk

AT kS HEEC E RN CEFTRY,
N 35 T 5L (9 U J G TAGCA” , Hh 45 2 Al 2
“T” R rs144012689 13 s 19 7 A= {5 5 16, 25 3 Ak &
“A”h rs144012689 7 1 1 28 78 {5 5 W, AR 4 ) e &
B AE S A A S Y HLA-B™ 15 : 02
FEDR K5 W 4R AT T L AR i B e 0 = R L )
e RAES W . 49 %% 55 C .60 C.65 Cik ki
FETN B4 8 2003 AR i B e 0 v T M SR Y R kTR
BEL OBREER B RN 41 DNA £ 10. 0 ng/pl.2.0
ng/pl 0.4 ng/pl K55 X IR 4 A8 B S 17 9 34 O
TP 3 U, A 40 B0 5 0 e R0 L 491 DF AR O 0k 1 A

B
F1 rs144012689 i = W EE BEES T 5 51 49

519 ¥ 51 (5" —3"

EmBIY CCACAACCATCAAGGTGATACAT

FAGEEB! Biotin AAGTGTTCCCTGCCTCATTACTG

BUNS =R/ CTGCGTTAGCCCCTG

NADEIL7/ ) CATTGTCACATGTGCTGCACAA

AR Biotin TCAAGCCCCAGGTAGAAGTGTT

W51 2 CTGCGTTAGCCCCTGTG

1.3.4  REEMF 7 %% HLABEK PCR-

SBT &5 ¥ oy B2 S5 i S R i BB S hnifE. B T
TEU AT 9T 67 19 rs144012689 o7 5 AR W R I i 1 32
fE HLA-B™ 15 : 02 SR AR PERE . X 40 )y & 58 AR
HLA-B 3K PCR-SBT {5 43 ¥ 4 B (4 br A >R FH £5
iR W F K W HE 4T rs144012689 i ALK W, IE il
rs144012689 i A5 1Y 2 MR CR AT £ B 12 ) v A 0
rs144012689 1EH & Kl bR A %A HLA-B™ 15 = 02
S A B D R RE S R CR T AR B R e A
rs144012689 1E# & Kl bR AN 5 4H HLA-B™ 15 ¢
02 FF A A

1.3.5 HEBEMINF S Sanger M5 R ALK 7 &
B — SR AR A 0 R D Y R R T
A B I 1 Tk I R I 4 R L Sanger I 7 3 T
XU A 26 1 I AT I T I F — AR DU, S 5 e ) )
gk R E 0 A AR E . R AR BF 98 DA A JE op e £
20 0y ki A, [) B SR JH A2 85 82 U 7 A1 Sanger 3 7 Xt
rs144012689 o7 a5t AT A I o Hb 4 W6 A 1 32 1) —
M, VEBRARAR T 40 AR A, He IR I R &
VLA B R 4T HLA-B™ 15 = 02 2 4 W, [ B
40 Iy AR AR HEAT AR BRI )T, LB T Ik S5
st A R 7 0 ARG 0 Y — B o O A A% BE R AR AR A1 %
AT HLA-B 5& B 19 755 40 B 43 AU, 46 0 25 S48 Kap-
pa S BT AT — BRI .

1.3.6  #ESLIWTTIEXT SIS £ A fiE &34 19 I R I H
WA RE 2019—2021 4F 012 R 55 & PN 25 9
frgk SIS M /& #F, W & it 47 PCR-SBT 4 # i



EFAHIRESFLE 2023455 A% 4 %% 98 Int ] Lab Med,May 2023, Vol. 44,No. 9 + 1033 -

rs144012689 1f f3 FEBE IR I 4G I, WA A O 1 %0
29 ) O RS P
2 & Rz

2.1 PCRIARMACER ARG 50 L U iy 100 e 0
oMo e i LS 14 1R BRI 1S 2 i

500

400!

Z 300
N

% 200

100!

10.0 ng/ pL

300°
2501 ONnErA 1 )
Ezoo-
18 100+

50+

0. " " " " " "

E s 6 T A G c A

R X R SNP ] 51 X 5K

LB M4 ,55 °C .60 °C .65 “CiB KRBT , B m 3k ik
EAAA 240 mV.275 mV #1170 mV, [H It 60 °CH
AR KIRE., A EMKEIER N 0.4 ng/pl, WL
K1,

75 0.4 ng/pL

51 \ 0.0 ng/pL

52 (mV)

B 1 AREREEREEZE DNA rs144012689 i S B EBEER N F & R

2.2 RBEMFEERELER 40 hbrAT ,HLA-B &
S RIE A HLA-B™ 15+ 02 BUIARAAG 2 4y, 43 )
Sy HLA-B" 15 : 02 }¢ HLA-B * 44 : 03 BFRA 1 £
A HLA-B 15: 02 & HLA-B*51 : 01 BIARA 1 {4,
A& HLA-B 15 : 02 AR A A 38 ), Ui 5
HLA-B* 15 = 02 #I#H3L B9 HLA-B x 15 = 01 #I,
HLA-B*15: 11 % HLA-B* 15 : 18 2RI 5|, £k
il JF 45 0 TA BURIARA A 2 4, TT BUAR A A7 38
By U2 2, FHIH rs144012689 fif M FAF HLA-
B* 15+ 02 J [N Y % 5 8508 FRE S B2 39 2 100 %0,
£2 AKRAEBBUSFN HLABSSWSBER(n)

FERERRI HLA-B B34 49 T4k L
P AREATHLAB 15: 028 &4 HLA-B™ 15: 02 & ol
e 58 0 38
TA 7 0 2 2
AA HI 0 0 .
ait 58 2 40

2.3 —HMIFMEE R 20 (R FRA rs144012689 47
Sanger M /3 F1 A& il FR N )7 K I 75 1) TT %4 16 43, TA
445y, 2 Py — B L) Kappa (H 0 1, L3 3;
40 IR PR A SRR P 45 R R 4 ok TA #L, 55
d AR S ARG B 4 O BEPE AR AR — B 2 Bl Oy Tk —
Pk LA Kappa R 1, WK 4, 2019—2021 44k
THXF 89 %5 JE M 5 T R KU W 25 W A2 &2 R A=
WIVE B2 9 (2595) I BB B EAT rs144012689 o7 15
W L0 A 12 AT BRI IE I R L Hop 2 )k
SIS#HiZEH 1 Gl hMH KD FEIELNZE, 1

A5 B AR VG - sk A iR FH VS 3G TR B R i s B R
AT AR UG B R L 2 i) ER A rs144012689 i G
MEEH S TA B, ¥ EiR 10 5y TA BIARA 4h ik 17
HLA-B 3K /) & 50 #0825 B oR 10 b A Yy &
A HLA-B" 15 : 02 FEH AL, | 50 3k 4% 5 Ul B A< fiff
RS ITIES AR Tk — SR B R
T 19 I DR o2 FH 78 77
3 20 ERAEBERNE R Sanger ML R (n)

BRI Sanger #3465 R i
N Gt

I 45 R TT # TA #1 AA #

TT # 16 0 0 16

TA 0 4 0 4

AA 0 0 0 0

At 16 4 0 20

R4 AKRFEBBRUFNTEERFNILER (1)

feEm A S N
AR REAf HLAB 15 025 47 HLA'B 15+ 02 1 it
e 36 0 36

TA #Y 0 1 4

ANE 0 0 0

a1t 36 4 10

30 8

T B2 A — S X AT T 12 A O 4
ZH (DRGs) 5¢ B 32 AF A3 A Bl #,  40 k i oK 25 0
2L PR TS HL 2 K RN BT A T R Y
BOR . GRS KO R v AR 3 Be B IR) SE K



* 1034 -

TR

EF4#E2023F5 A% 44 %% 98 IntJ Lab Med,May 2023, Vol. 44,No. 9

B 124 0 B FH B g R Y L 2GRt AT HLA-
B* 15 = 02 K& A AU A8 o bt S AN RO & A FRAIR
BEIRIT A, SEIA IR 25 25 SR LB OR S8, A B
FREERFM ,rs144012689 A S “ A7 57 HE K 5 HLA-
B*15: 02 FEFBILELE 100 % B EH R, 5it T E
Tk DU N BE RN 26 [ WO O BE P BF 9T 45 SR
(96.7%~ 100. 0%) A1 3EL"" . W ik, A LA E
rs144012689 37 #5143 G I AR B % 48 ) HLA 4 Al
Jr%., rsl144012689 1 & B I 1Y rs2596496 2 &M &
SZ rs144012689 i i 1Y 43 B 25 5, Jo H 4 DL 2 52
JEUHE R FERH ) TagMan 4% O R G AR 19 2 %
JEE FIVRE SRR, B DU T DA R G — gk L R L Y —
AR 7 J7 3 v A Wl 1R 00 e 32 DR G R A 7 B A U B[]
S AP S S TSNP 43, ARSI T
FEBE RN EE 7 19 rs144012689 7 A5 46 I 5 1k , 46
FRAKZ 0.4 ng/pL 34 DNA, & T/ dh ALl 5 &
) 12.5~50.0 ng/p L FEPH 4 DNA, K I B 8] M 3545
B A SR S B 58 BUAN 75 2 3 ho (R T HLA &4 3
rR 3~5 d MR DN A Rl 5 HLA & 43 BF 4 A A
HLA-B o7 £ 5 PR 38 78] 60 FH 14 0 B2 1 0 2 5 2
— 3, TR A PO T T B RG I BA I,
SR RA L 25 LA — AT F B B AR
FEAE—SE AN 5 BEHE — 25 1 0 R A 5 R BH P 995 451 5K
X AR 7 % I RS I R R AT 0 — 25 PE A .

2% Uk

[1] ZHENG Y,ZHOU W,GUO X,et al. Drug-induced Ste-

vens-Johnson syndrome: a disproportionality analysis
from the pharmacovigilance database of the World Health
Organization [ J]. Expert Opin Drug Saf, 2022, 21 (8):
1127-1133.

PHUNG T H,CONG DUONG K N,JUNIO GLORIA M

A, et al. The association between HLA-B" 15 : 02 and

(2]

phenytoin-induced severe cutaneous adverse reactions: a

meta-analysis [ J ]. Pharmacogenomics, 2021, 23 (1) 49-

59.

LARA-ARMI F F,VISENTAINER ] EL,ALVESH V,
et al. Optimization of HLA-B" 27 allele genotyping by
PCR-SSP []]. Clinics,2020,75:¢1840.

DECATES T S, VELTHUIS P J,SCHELKE L. W,et al.

Increased risk of late-onset,immune-mediated,adverse re-

[3]

[4]

actions related to dermal fillers in patients bearing HLLA-
B® 08 and DRBI1" 03 haplotypes [ J]. Dermatol Ther,
2021,34(1) :el4644.

PHAM T T H,TRAN Q B,SUKASEM C,et al. A novel
allele-specific PCR protocol for the detection of the HLLA-

[5]

C" 03 : 02 allele,a pharmacogenetic marker,in Vietnam-
ese Kinh People [J]. Appl Clin Genet,2021,14:27-35.
B, T B A, AU, A5 N 28 1 A 4 e A TR 3 R R
R AT AR R B I S 3RAELT ], 20 T2 W 507 2%
M2,2021,13(11):1748-1751.

WIS Tk BT, BORIE, S N2 Al M bt B S K HLA-
B" 58+ 01 5 PR 7Y it P s AR A % 50 7 vk LT . 43 A4k 2
2016,44(5):693-697.

RMET LRI B L FEBEHE, HLA-B” 1502 [H 2 8 2 55 i
255 it g 1 I R E 2, 2020,23(9) - 1817-1818.
BEW L HIW S BN, 5. N2 B S AR R RN
R RURS: B AH G R HG I PRAIE 9 [T, 245 2% 3k )i, 2021, 45
(2):100-111.

GUI H.KWOK M,BAUM L,et al. SNP-based HLLA al-

lele tagging,imputation and association with antiepileptic

(6]

[7]

[8]

[9]

[10]

drug-induced cutaneous reactions in Hong Kong Han
Chinese [J]. Pharmacogenomics J,2018,18(2) :340-346.

FANG H., XU X, KAUR K, et al. A screening test for
HLA-B* 15 : 02 in a large United States patient cohort i-

[11]

dentifies broader risk of carbamazepine-induced adverse
events [ J]. Front Pharmacol,2019,10:149.
WONG C S, YEUNG C K,CHAN C Y,et al. HLA-B" 58 :

01 screening to prevent allopurinol-induced severe cutaneous

[12]

adverse reactions in Chinese patients with chronic kidney dis-

ease [ J]. Arch Dermatol Res,2022,314(7) :651-659.

(W f B #1:2022-01-27 & H 9 .2022-12-25)

L4545 1030 5O
Chinese preschoolers[J]. J Clin Lab Anal,2017,31(5);
€22095.

[12] CINIC,YIP C,ATTARD C,et al. Differences in the rest-
ing platelet proteome and platelet releasate between
healthy children and adults[J]. ] Proteomics,2015,123:
78-88.

[13] MAERE. RN, £ R, 45, oo R /AR 4 5 2 50

P AT LT AR R PR 2 2 3K, 2004, 27(6) £ 35-37.

wMe TR PR OSCHE L AL BRI IX 29 614 ] it R A UL

ANBRAR OGB4 A L 1. IR i L 5 46 38 5 2021, 23 (4)

506-510.

[14]

[15] ZAFm XU K. IR I A (M. 5 . db st AR T
A R AL, 2013:49-50.

[16] ROCA M, RODRIGUEZ V A,DONAT E, et al. Fecal
calprotectin and eosinophil-derived neurotoxin in healthy
children between 0 and 12 years[J]. ] Pediatr Gastroen-
terol Nutr,2017,65(4) :394-398.

LEE H R,SHIN S.YOON ] H,et al. Reference intervals
of hematology and clinical chemistry analytes for 1-year-
old Korean children[J]. Ann Lab Med,2016,36(5):481-
488.

[17]

ISR H 1 :2022-10-31 & 81 H . 2023-02-02)



