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Qtract-32 £ B EIMZERIRENN 12 BymSE IR 153 HPV DNA 253 BZEIETHF = ZAIFF %5 (HBV) BRI NILFH = APOE ERF Z 7M1 BRAF B[RRI M=
TZERTRENIR T ( 7% DNA/RNA ) 15 B EEE AT = 312! HPVDNA 25BN AR A HE (HCV) ZEse A = MTHFR EE 2SN
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MOLECULAR DIAGNOSTIC PLATFORM
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| s FHTa
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ZEHHY 1 (Multiplex Probe Amplification, MPA) IEFREFIFEARTIR T 4% RT-PCR ZE#MAIFR
Hll, REER I PCR SGREHIVRI, A FESDRABED KN Z AR REER, MEME— PCR
= 7 & R [E B 4 M 2 BE

\~4

— R BER

HF MPA iR A &89

I OF: 3E 97 [ HPV 43 84S BERZEEN ZEFESEEN sthieRmEBESN
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OPEN & ACCESS Freely avallable online = PLoS one

Multiplex Detection and SNP Genotyping in a Single
Fluorescence Channel

Guoliang Fu'®, Andrea Milas', Luke Alphey'?*
10uftne Limited, Onwford, United Kingdom, 2 Departmant of Zoalogy, University of Ohdord, Oxficed, United Kingdom

Abstract
Frobe-based PCR is widely used for SNP [single nucleotide polymorphism) genatyping and men nuclele acld detection
due to its simplicity, sensitivity and cost-effectiveness. However, the multiplex capability of hydrolysis probe-based PCR is

nomally limited to one tanget (pathogen or allele) per fluorescence channel. Current fluorescence PCR machines typically

MOLECULAR DIAGNOSTIC PLATFORM

SFBUTE

Diagrensic W icrobickngy e et Db G5 (2015 46-54

Contonts baus vsdabie b Soencalinect e
E Diagnostic Microbiology and Infectious Disease

&
FLSEVIER jsurnal hamapaga: ww . alsivier com/ineata/diagmics abia i

Principles and analytical performance of Papilloplex® HR-HPV, a new m
commercial CE-IVD molecular diagnostic test for the detection of high- =
risk HPV genotypes

Grorgos Korstantings Sakellaniow, Michal Bilski, Melande Moreau, Martin Stofanko, Yibin Liv, Elena Boland,
Devarshi Kapadia, Marcus Harrison, Guoliang Fu ™
w

have 4-6 channels. We present a strategy permitting the multiplex detection of multiple targets in a single ds
channel. The technigque is named Multiplex Probe Amplification {MPAL Polymorphisms of the CYP2C9 gene |oytochrome
P450, family 2, subfamily €, polypeptide 9, CYP2C9*2) and human papillomavirus sequences HPY16, 18, 31, 52 and 59 were
chosen as model targets for testing MPA. The allele status of the CYF2C9*2 determined by MPA was entirely concordant
with the reference TagMan™ SNP Genatyping Assays. The four HPY strain sequencas could be independently detacted in &
single fluorescence dmctu:n channel. The results validate the multiplex capacity, the simplicity and accuracy of MPA for
SNP g and lex detection using differert probes labeled with the same flucrophere. The technique offers a
new ww w mltlplex ina slngle detection channel of a dosed-tube FCR.

VIROLOGY
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wacn  Joumnal of
3::"3"0« Clinical Microbiclogy™

Evaluation of a Novel Single-Tube Method for Extended
Genotyping of Human Papillomavirus

R. Bhatia,* |. 5errano,* H. Wennington,# C. Graham,® H. Cubie E. Boland,® G. Fu,® K. Cuschieri®
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manreresearch

OFEN Single-tube, dual channel
pentaplexing for the identification
of Candida strains associated with

Conseili. human infection

Mahd Hanif Jainlabdin’, Ambalika Batra 0¥, Edith Sanchez Parsdes,
i " Gueliang Jorge
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MOLECULAR DIAGNOSTIC PLATFORM

SFBHTE

IFRIZERIBR N E S AR

RONEMANEUABEER WA EE APOE EE L. MTHFR EE M. CYP2C19 EE i,
HLA-B*5801 BRI, HRIEFREMHBENESHARA, AERBES. HRIEE. HERS. B
{EER. FaBASMRS.

Flap

e Ny TEEH
o s | smes

FEBRIR

BETFREBRERANESSHARAF L™ m

TR MELAS Qs SMBENMEMBLY
APOEERESH M oy CYP2C19BES A
HRMEBE g> AIRENMERS

MTHFREEFEZSMEN CID HLA-B5801 & F Z 14

BT
' T AR D = !
) ) ) —
3 % | E=— =
L = L .
i [ EX A %R TR EX DNAY 1 ERD

03

1ZERHEHY

NUCLEIC ACID EXTRACTION

=B R

Qtract-32 £ B shiZER 1R BXY

ZERTREX AT (7B EZDNA/RNA)
BRI (AN EREIZADNA)

TRERIR BN 5T (4 EDNA)




NUCLEIC ACID EXTRACTION

1ZER R BY

| Qtract-32 £ B ENIZELIREVY

Qtract-32 £ B A ERIZEV R B P KBEIRZBUE, AT LUK B F B F R GBERRR. STBCRAM.
[RE D BME LT EMHF PRGN REGEUNEIRERER, ERE B AR T &, T
ZERNRHESH. S mb. Ba RS s RRER IR BN AL fiRIR 75 o

IEBHF=R

Qtract—32

= BEge/hI50
2B, RFNIG, B AR ESTE

3 B{EE®EO
Ol lomdpenn, Tmss arE e, —Rten

SHNEZRAR
O | =55 8 147798, BHREEERRERA 10Hz(1 B L TR 10 R)
BRR 5B S
BEERo
12 ST | T, R

BRE o
WEEINEE , AR RER

REeffo
=& VTR EBHERET, R2XAE
B AR RETRFRBERR ST

Q@ @

EBEiTEKC
Q| mrsremns ok sus. wEE AR &% s
Z BB R, B, BRI RFET qu] oA
. II_J\
SPIRATORY TRACT INFECTION
Gk yasdl
| = & & s EAREXR RENI B Mg |
12T R SR AT S 48Mik/=. 96 Mit/=
| EREGAR (B DNARNA) | BQ40L2 | MFME. MR HF ALORHS | BEONARNA | 2x/3 | T /& /=
| msRuta ABEMDNA | BQSOL2 2m AREAONA | 2R/% | N IsTAEBRiEE 48 MiR/&. 96t/ &
| BRI (4 DNA) BQS0L2 | R R R HTFE 418 DNA 2R/E |
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RESPIRATORY TRACT INFECTION
SR

| "EORsERREE 1+1 2 E PCR BT
MNRERRESSHER. ME.EE ZH. BRERAX. 2BAAEFER, "TENSSERNTREMEERT . £
EWYRE, TIBABZR, ERMRAMEMTIRRERE, MAREKERNGTHERE, B 10 KETEREERH

% 4 i,

Z MmN ERIRIEZ EPCRIZN

L RSSETR Ry

EEPCRIGM WFBEMRRREEMHR BRERSHENEE, A5k

EMREREZSEPCR N, SRR, BIT-ANFEN

)V EPRRERR PERERAYE

IR RE RN RAR
RERAMKRG| [FHESHMRNC | | RERESEE | | B | | oo
R B9 AT A ERTHAERR [ | mAERIR

BIrTAEGITE
J\RR)

AEEESREN

igi=l=z]

ZEMIEZEPCR, RYES FRIER, BERREEME, AIENDHE k.

Il R Rz A

IPIRERRRERETHEES, SRS, 48 XIRENKREREESE FRHERES A PERERIET 77 A
FE, BESDEEZHMBERE. RERSE, MATIRKIZENEE, £2E PCR KA E N ZMHiHEE
BEREE, BERHES BRMUY, RN EXRFNLE, BB T IR E MR 5 K8 mRR .

02 B%idEET

BBEESE. BEMERDY), B 30
EMERRA.

NS ES: T

RRFHAI BN, RIEWIZ, 877,

03 H & EFHE r04 %17 H¥BEW

—RONRFZERREER, BEIRS ARTARFEVNE B ERESE
MiasrediaEl, ERET A CIECE:S 6/
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RESPIRATORY TRACT INFECTION

P OF, 38 2% S

=@ 12 GmsSHEERAE

15 AREBEEANE

Rl yabr I PCR (aREALE X Y PCR (SRREALE R

it QA F. SREF. Bind. EEERSE ORI F. ST Bind. fiEERE
IS ER A AB| F 5 AIEER N PCR Y A AB| F 5 BIIEER S PCR Y
IR 48 Mt / & 96 M / = 48 M / &2.96 M / =

. 0C43) | A BRHE

FARRE. BAZRAE. RS PLREH
5. ZEREAS. BIRRAS (12, 28, 3
K2 EBAT B, 4R) | BFEE. FRESHES. BEF
&, RHHS. BIRES (229E. HKUL. NL63

R RERE. MAZRE. ERHEFAR. *E0W
BXE. MRAaAMEERE (mecAZR) . EBK
MRFE. FRREEE. MAREHE. REE
MAFE. MAEKE. BSEFDTE. FEAE
. AIRHEIRE. ERORTEESE. ABRKE

i

mEZ
BATIERZRE, #1705 RE R
M. =5 R IBHE.

Bl
M 25 MimRE R RE, BRiFi,

NERERRREHRBERER.

=R E R
BT 3BT,

'
'
'

a

.
N
a

2 I % B T
SRR HRARET 1000 0 /mL, %

RMR,FEES.

HEMEES
MU TFERSABBRMEFMNGS, R
BEES, RUREAER, ESER,

HERASE
ANBRIMFRE, 2RREERE,
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3131 HPVDNA 2573 BB NHHE

16+2 HPV DNA #%E&1& i 7=

1434 HPV E6/ET mRNA £ 53 BZE NI =

48 ik / &.96 Mk / &
48 ik / &.96 ik / &

24703k / &.48 ik / &

| HPV DNAS BT

99% U ENEMERASREALKERSE (HPV) 5=
HPSRAETESIEEM ERANBEMEIZEE ; PREENDBOSIEEHEFDEXFRIER

B: 16.18.31.33.35.39.45.51.52.56.58.59.66.68, % 14 74,

ERSMEEFES R EHPVIGNER YT

WHO 2021 £ (FE#

AR IR EM AT IEE)

7% : HPV- DNA BN SRR R EIER & 754

Afta

ENaienil?

REPRODUCTIVE INFECTION

EXRIEEZE 2022 F (ETERELIEAE)

BRtfTR: Al EAEREE HPV 475 A DT
SR EE 5 FRHE—R

BRZ—

RS, HPV A2 AERE. AR MEEE,
T, 5Eh

59.5

HPV-type HPV-type

52428 52 16.!

16 2.7 16 15.

58 4+ 1.7 58 12.6

534:1.2 18 6.4

33411 33 6.2

184 1.1 66 == 5.8
BRISZ/ITH HPV16 0 18 & 2305 lmes

39-40.7 51-+52
46, ARFEEAAREH 52 8 6606 | 39-1-49 -

0 10 20 30 40 50 60 0 10 20 30 40 50 60
KHEEZEST 16 BUESE
% DU ——— BFES (ERIIHT
) = I)
HPV52 #1 58 B HLLEES T HPV-type HPV-type
LIKKF, HEREE HPV F o —— ¥1 A ——
. .

HRER. A, SERELSBK el e ol vy o

18 7. 334 35
HPV & X E A, ol ol

53 4+3.7 4519

68 4+ 2.8 39415

59 2.7 56— 1.1

0 10 20 30 40 50 60 0 10 20 30 40 50 60
ISE G S3E
G PR 2 FB

2R RETIRBEEXK. I5S IR E BHMTFRRIEBTENE RN

B] LUBBFA X 53 3545 =%

FR

B I Y A RR T
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REPRODUCTIVE INFECTION

E2 12

FmiER

FEERRTR 158 HPV DNA £ B MitFI=

312! HPV DNA 25 BB NIKTI=Z

16+2 HPV DNA ZER1& I &

B R PCR (EAREELE S R PCR (EARERLE S R PCR 3% |
| AR ASHBEAN ASHBEEA ASTBEEAH |

| EAINEE | ABI SH MBS PCR Y

7~AaABl FEAN@ER S PCRX

TR ABI 53 FIPIEIECH PCRAY |

| =RiE RAH/ &

48K / 296 Wik / &

48k / 2.96 Wik / &2

16, 18, 31, 33. 35. 39. 45, 51,
52.56.58.59.66. 68. 73 &,
SFLAE 15 F0 HPV TR A7 B

R EEl

16, 18. 31. 33. 35. 39. 45, 51,
52.56.58.59.66.68.73.6.11.
26. 40. 42. 43, 44, 53. 54, 61,
67.69.70.72.81.82 &Y,

S 31 # HPV #ITEA SR

16. 18,26, 31. 33, 35. 39, 45.
51,52, 53, 56 58, 59. 66. 68.

73.82 B,
XJ 16,18 #HITRAKDE

Fmfils

MEMZERN PCR(MPA)

NERE, EMR2ES

RAEERARXRIXPCR ¥R

EENRIEE, TENS

11

OO O D) 00

BEMESEEN 15 8 HPV

SCI8 R E , 3h BNl 5e A A

M EREFIRE

ARERE, e BRERE

REPRODUCTIVE INFECTION

EHEBR

| HPV E6/ET mRNAS 23 B4&

SEMEARNEERREARE HPV RERBREE, MESRE HPV EER E6 Ml E7 NIFAIERE, BN
E6/E7T R NEFEREMLERARTUEERAUHLKBASTENLEZE, RSEKRE HPV BERIFLEE RN
E6/E7T mRNA B, 7 BE KB REEEH, B AEZEI HPV E6/ET mRNA BEFRE RS NETR, 5
RETEREZIERX,HLEF HPVDNA Ele R A LS5 THEXEES.

M DNA El| mRNA, AR EETHRE. i ERERIRE

—(Bgew — 14 'wasr — £ 'snspem
N S N S

N S

a4

E6/E7 mRNA + £9BRELS

BES27 BRI
BRERE
BEER
RSB

E6/E7 mMRNA

X 53— 13 M R% SR A + SL ME JR

¥ HPV SEIRTEE
RERETX G

Il PR Rz FS

03 #iEkH

BRFUNESRR CIN £
EETHIAGEZRE/

r02 5 % o

HPV DNA FRABE S 7R
ASCUS ABS 7

01 nars

540 %, HPV DNA BX
BHE, RIERBENRE

M s g H—% RIS EN ERMRG, AERE
BRRENEE, BE B AL
FUENREERS
12



REPRODUCTIVE INFECTION

E3 12

FmiER

= A R 14 B! HPV E6/E7 mRNA £ BI&NidH=E
R 5%t PCR JERHL |
| AR NETBEEAR
| ERNE R ABI SR AIHEEE PCR Y |
R 24 ik / &, 48 Wit / & |

. 16,18, 31. 33.35.39.45.51. 52.56.58.59.66. 68 £,
KA 5 s
ST _E 14 # HPV E6/ET mRNA #1T7EE D8,
~mfi
E iR EFHAR RIEER

BRZERHT BRA(MPA), BER
I 14 # HPV E6/ET mRNA 2938,

i

\I‘I:Al%/\

N

_E

+
o

A

BB

&
JE|

o

EEEE

P

13

e = V2

2 PCR 1%

8 96 BE PCR{{EH#X
A 94 MER, EE Mo

(B LERIREN. PCR ¥ 1 5 RH%, 2

E R 3ho

g
L EHBIBD R, SRR
TR BRE,

MHEEM =
THES, RECHERAS T
100N/ kR ; BHHEMR.

OO OO O

REPRODUCTIVE INFECTION

EHEBR

| Bi&HEERE (GBS) %14

B ik IXE (GBS) EHETE WL MAENER, R TH#M43RE, REEFHSERANTERREZ— 7
93 GBS BRASIEERBERK. R URAERFERXF, R FHHE)LER GBS , 5ERHME) LIKMIMIE. ff
REMERR, B, Tk 35 ~ 37 AZ{EF##17 GBS fiE, REAR IS, IR, REFELER.

Il R Nz AR
PRACRRS, NERBER BRIE R
FmlER
= an B R BikHEIKE (GBS) BRIt =
| s # PCR % |
| AR TR BB |
| ERNE HAFEER PCR X |
| R 20 Witk / & |
| RYE BRI R 1000 CFU/mL |
i
'
CV<5.0% = SR HPR 1000 CFU/m
' .
IRIEERE PN GERAE
2517 PCR AR o SR /E RS ] MR RGeS RIAME , UNG ES& i 1524
O\ ERBREYE
N '
BEMYLT 3 BHEMR
BERIRISE DNA HREX. BRI HEED . AE5EREREMEEFREFTERR
1BIEEE N RE

14



VIRAL HEPATITIS

mEMFR

| =8HBY DNAT

PEEMR LKA HBY BERMNEBER, BrikEIEME HBY BREL 7000 56, HPEMEIBFX
(CHB) #£#&%£9 2000 75 ~3000 /15, HBV DNA E £ T 2 HAZ ¥ HBV B, I MrEmETNE. FIE TR

FRITARATENURAETAR SRR EZER,
& R Rz FE
U BT 32 1% BhiaTr I7 R8s
EHABEIS (G BT A RE (L XU B
FmiEl
FEena R ZERFXFESES (HBV) ZEEIAFE
| RsE 5% PCR 3% |
| RExE 3% |
| BN ¥R R PCR Y |
| RN 24 Wit / &,48 Wit / & |
| HRWTR 10 1U/mL |
= 20 ~ 2.0% 10°1U/mL |
| EEERR HBV A.B.C.D.E.F.G.H 8 FEER |
= I .
mEEFR PR
VIRAL HEPATITIS N N
- REES KEERER
L _ 2 S5 HEAH10 1U/mL O BREEN20~2.0X109 1U/mL
AR ' = i AAg »
ZEFF%%% (HBY) BERIAAE 24 Wik / 248 Wit/ & EREER O BENAFMJUTP+UNGES
3 U MAB.C.D.E.F.G.H
; T et = D N prmReREEs
RAFAFS (HCV) BERIHAS 24 i / 2,48 Wid / & = |
EEMNF. SR O RFHRENE
i 7 31t 18 46 75 B 9 < 59 ; F1 51 #2480k N EEMRREEYBERET
TR B S F0 s B A W E R X R K | 149 R 2 B0
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VIRAL HEPATITIS

AE MR

| S8HCV RNAKST

BERERSUERALRRENRATZERSERL, 495 1000 HHIEMREFXRFS (HCV) REE, BE
RLE 70% LLER HCV BRREHZBERAIIMER HCV BREBTAHLRIM. AIPE. AIARNER,
HCV RRETHE . N R BRSNS BT RIRIIR S Xi#.

i AR Rz A3
W BT E 3% Bhiair
7 28 M TE HARE 1A
FmiEE
e i REPFRHE (HCV) BNt &
| R #5% PCR 3% |
| RExE 3% |
| BN SRAFLER PCR (Y |
| R 24 Wi/ 2,48 Wik / & |
| TR 20 1U/mL |
[ auwE 40 ~ LOX 1081U/mL |
| EEERE HCV 1-6 EFEA |
=i
= = ' s ) 3 = e
RBES BB ER
SR HER20 1U/mL N REERA0~1.0X108 1U/mL
N MTHFR EE L7 & 24 ik / &=.48 MK / =
BERARESE REARRMJUTP+UNGES
i Wit/ &
UL -G E CN B EBMAEREES raclo SRR 2 24 Mt/
HLA-B*5801 EE& X 24 Ui [ 2. 48 WAL / &
ESMF. BRMR O RTFHREENR
P 31, 18 8 2 B2 39 < 5% ; 1 3] 2 48 10k N ESMRARBAMBERET
R 9 S PR R AL W E 2 X R KL MRS 8 m
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GENE POLYMORPHISM
BERZEMH

I AFK)EE;HE mﬁﬂttljm

HEEEBH EERE (APOE ERF) ABEEERZZEM, 3MEMER E2. E3. E4 ™4 6 HEREES : E2/E2.
E3/E3. E4/E4. E2/E3. E2/E4. E3/E4, mIZ=#Z (K ApoE2(E2/E2 ] E2/E3). ApoE3(E3/E3 #
E2/E4). ApoE4(E3/E4 # E4/E4). X=ME WA R KO M. BEFPLRIERENIERAAPOE &
HRBERMNEREAEEG: BRAKAB PZEAR BRAB.SOLE. SOENEHRARKENAES,

&R R
01 mEer

&R TR RN, ST
ANRBEIBR BEXRBAMRED

c 02 Re@m c 03 maKEs

ApoE HEEZ M SHERRE. O EREMAEMTRAGYNSEER.
mMEERK. FIREBIRERTIE

X, ANHEEAENXEG, MT#HTE

b= 0
HAFA B A0 F Fo
FZI:II:I1|:|1L;\
PR R APOE EEi&NiAH =

| S % 5ok PCR—EYIE (BB E S RARAR) |
| AR EDTA SEATIREA R & 1 |
| NS BERHER PCR (Y |
| = A 1203 / 2,24 i / & |
| BRI LR 0.2 ng/ul |
| HMALER APOE (c.388T>C) . APOE ( ¢.526C>T) |
il

REBENESHARA Y RBEERRRMR

KRS H LB BN S S AR R, N BEBURRN 0.2 ng/ul, REES;

ARIE T 075 SRS R ) MEMRRERUEZRRE, 5 RIEE

IRIEE(E N EERER

KA 8 e MA %W, Hig N HPBtEEEE Cv<s%

D S 25 th RERHIIR 5

% B iR N BERERAE

% B PO L B 1t N RAEBLRR B K R

) mEamKHE

19

GENE POLYMORPHISM
BERSEM

| MTHFREE Z &M

5, 10 THREMEHEREREER (MTHFR £2E) C67TT i R RESHEEMEME, HERAHELR, 5/Em

R Hey MRERFAR, #HMHE MO MM E KRB tIMZERE COTTT il R REFEBIMERER Z 2 H £ R
fE (LR OMR. HEERKE. EREAE. BRERSF) WEEREA Biti@d MTHFR 2RART, T4
R ERRYRE ST, B IRAN FE I BR M T 8E 2 7™ B0 iR I & 55 R B9 R & AT T3 HH 2B R FE o

IR N2 FB

N EUEES TS ¢ 0 2 HE S it el Bt 5 B B LR )

MTHFR C6TTTERAERE R EMERNIRIUBIREAR,
HITEFRENENBEHTRIANE, RETM, BR

RIBNEHERFIBERAOTRE, ESEZRNZERHMEEH
FEHERTIP ARG, SSMRMEM B

PELORMEEFHNRE.
F I:II:|1|:| SN
= e iR MTHFREEHNIAF =

| R R PCR- BSLE (HEAB AN E S MARA) |
| R EDTA SUTRE RS M |
| BRI B ER PCR Y |
| R 24 03 / .48 Wit / & |
| BiERGR 0.2ng/ul |
| ML= MTHFR (c.677C>T) |
Fmfil%

*Zﬁé@)\%%ﬁ&j(ﬁ* O RYERRKERMERE
RERBEOERENES S EEA, T N BEREERR0.2ng/ul, REER
IR N0 R 6 S 5 ) AEEAERGRUERRRE, BRI
B E O EFHRA, EEHE

RASH S TS BRI, HEME R A -
s f\ R RS BB 47, BHORERE
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GENE POLYMORPHISM
BERZEMH

| CYP2C19BE S A M

CYP2C19 E/9 CYPASO BEE — I RIEHFHEEM A, CYP2C19 EFAMNEEFLER SIS CYP2C19 B /AR
FES, EABFHRBRAHE (UM) RAHE (EM) . REMLEE (M) MIEHEE (PM) 4 MRE BT
CYP2C19 A ARIESE R S SR N FI BT BEAHEE, NTATRMERE. RILEM. FBFRIOGF. i

WA IS AYSENRHES.

Il PR Rz F

IESRAAMEE. RIZLEW. BT RMFEH . ABRREY. B EYEE

WHBE SERH, B H R R
FmiER

AR CYP2C19E AR

| ok PCR- BT (BEARNESHARA) |
| A EDTA SUREEASA LR 2 11 |
| BN BTN ER PCR Y |
| R 24 it/ & |
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GENE POLYMORPHISM
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COMPANION DIAGNOSTICS OF TUMOR
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