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E#37 AFFE MR E(HCMV) BB KA 4 &

MY RAAFE RUTHE BB HFRE KEE YiEAE TEE
RS E HE oA
W 2
A5 S A R A 4L SR (WHO) ZHCMV B BAZ HE 3 B AL 0 A dm s 5

KB IR 7R BB PATris-HSAVE L #¥E R » 455 7 R IR FER W%
B JE 4% i WAL SN BT (IVD) iR & 41 ¥ In-house digital PCRW & £ ST 2% » RRME
BRI TARFREAE 5 &-1,188 8 $111,207 % » AR AT RS L BB BN » RN
ISRERESBARIREIE » LHEF )W EFHCMVE RE THEZERCE R
FE A 7.7 % 10° TU/mL (6.89 log TU/mL)$28.7 x 10° TU/mL (3.94 log IU/mL) ° 3t it 47
24°C ~ 4°C ~ -20°CUA & -80°C 244835 % 86 5 1248 F 2 % S M3ffk » 45 REATF7 -20°C

91 -80°CHE 77 B T ik L 3t BB 5 8L o AR SR A AR IR R o B I
(FAE R BEF)E &t 6 R A o0 2 BB ST L 50 ] B0 BAl B % a0 A% BRAR YR A R B8 A&
A IR BRI o b SR G o T B SRR S A R0 R R S RS B AR AR e R

B W B AT R

[l

Al

DRI B T A B R R R FR 2 -
FIEBC & RS R 1079 H6 H a4 T RiE
Bl A i B B R R AR B 1T BB I
Wk o BAT6TE A b E AR HL BT A SN E A ST
A AH S 4 & ROl B e iR st - it
Ry T AR R E RO R
TEFREI R - SRR B Z FOR L E
N BRI B - IR E BRI T A ERE
PR RIS Sl A E R | ST R
IR Eifmalhmifl] - 35 FORMAIR Ry B i - BfES
H S IR Z5ERE - R RE R AL
EMBGERIE . BERE T - ER TR & &
EEHIG, - H R IR B R e E

i B R B A R A KRR
RASE | MBEAIEER - EMRRS - HEEERRT - B

B

& I IMER 2 A A A A 17 A 88 A s 35
(HCMV )it

HCMV Ey i FUR G A B8R 2R s R
HIBIEL 2 A 53 na L (Betaherpesviruses) » H & 1E
TP TR B AT AR SR 32 5 R R TR
HIE RS L 28 B B E B AIDS ) s [
AR o NIERS R AR I 1 BRI VE (R I —
A EEERE - e~ BRY - BB
o R o SRk G iR A e VB R AR AR - B
FE e e A A T O B e ER Y s R - B
2R B o R T AR R I A A -+ 75 3 i
HEERLESEIHR & - a2 Ra]
SVE R AR @ -

HCM V& 2 T R A R 55 43 B R A s — 2
HIEERYDNATR2E ° A3 AERL F5150-200 nmYER
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AT N EAHRSE FR(HCM V)RR B AT HE

JoRERL - HEA230 kbp BLHS EE B #R 1EDNA K
AL S 1 73EE A - HCMVE: K 4
&2 TN F A - B Dlglycoprotein B (gB)
PLR glycoprotein N (gN)RIA & 7% - HIH &
BEHBEGREYINEES  RILERR L
% Dl gBEHLgNTE R HCMV Z [A 7 5l 8 & 2 F5 1Y
O FEEME » oBEEIZREgB1HgB3 » H D
gBUREFLRBI(FIE70%) » gB3527% » HER
3% By gB 1 Bl g B3 [FI R ELAL” - 17 gNDAgN4A%
%(35%) » HAEgN1 (29%) » gN2 (22%) LA K
gN3 (14%) » BRNA SRR T -

R T % il 55 1 2 K (encoding structural
proteins)¥f * HCMV & RIfH N & 35 26 TR A 1
# H(nonstructural proteins)EiEfRIERNA (non-
coding RNAs) » H-3IE 8 e R 55 15 BLE I
ERLTE F o5 SR A8 A P AE T R i 5 SR A Y
EETRBEI IS - HCMVEEREE I R HERLE
HURETRH - EEEETR ~ MDA R AT RESE R
B RCGEIHEHEENL - HOMVE B A IEH %
JI7E T AR R IR B N BHEE - IR R
BRSO R RRE R e B A Bk B 2
SRIMAE T2 JIAR BB BRI E RS 20 :
458~ AIDSAEE DU 8237 R o i VA
B 85 (28 B A AE B IR HCM VRS 4% 38 1 12
PR_E g IR AR -

E5EHCMVIEHE - BRICHCMVI#RE
7 EdGTP 2 i F+ I BB B BT s 22V 1T
R s K #E BB HCM VIR R Effe i - A7
RETZEREN - SNESEERHIVTFEE A
ek iR < Blm - B REZEIG T L ER
B o [EES TAEVEES - BRI %
JE DS B i B R EL B AU RZ BR B M5 BUAiT (ncleic
acid amplification technology, NAT) * G &
A~ H— %S H ] B EIMR w554
M SRR - SUBRTEH - NATRATAHE R AR
HCMVEVE B & Al 2 521 H A58 75 B
O FEEAME REE AR ER12HY B
NATH {75 1-2/ N BT AT 58 il s e - R

Wi A b U RE R - B R ER AT RS A HIPCR TS
TRRES EL B Sy ERAURY ks HTE S K FE
fR Bt EERN - A BRI R b YRR TR S I FF
fd ~ 22H VAR o

Ty Rl B 228 S A M R IR 7 o 2 & B
A0 B ' B T R RH B 7 e R IR AT HE A I B
SR M R RS EIB M R O R T2
W7 =t P L e V5 FE 2 i o 8 R/ e B 2
EPEERET K MTFAETHKEHCM VL
Bl RIRAES o AWFFE2FEWHO S —RNATH
HCMV B B A HE iy 2 B4 05 = e R 2R @ 1
BUERE IR UE i AR B 72 g B B ST e
fEAEEZ HCMV Merlin strain'” » fFENGS %25
R E B 22 g BEd gN 7 B A ARy 15 8 i
17:2gB1/gN4" ¥ B R & HAM AN B % -
75 315 88 B BN (B 22 [TV 7% 3 B B8 % (National
Serology Reference Laboratory, NRL) » H A
IR GERFFE AT (National Institute of Infectious
Diseases, NIID) ¥ Bl Bl 57 £ 1 249 22 2= 515
H((National Institute of Food and Drug Safety
Evaluation, NIFDS) k& B & B B % T EBliE A K
BT 7 B e 5 B A 4/ MR B 1 A 22 B ] PR [ AR
MG - AR EIT L E R ETA -

MFERTTE

— ~ MFHERE fi
(IREE

1. Human herpesvirus 5 (ATCC, Cat. No.
VR-1590™, USA)

2. MRC-5 (ATCC, Cat. No. CCL-171™,
USA)

3.Eagle’s minimum essential medium
(EMEM) (ATCC, Cat. No. 30-2003™_
USA)

4. Fetal bovine serum (FBS) (Gibco, Cat.
No.10100-147, Australia)

5. Dulbecco’s phosphate buffered saline
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(DPBS) (Sigma, Cat. No. D8537,
Germany)

6. 1" WHO international standard for HCMV
for NAT assays (NIBSC code 09/162,
5x10° TU/mL, UK)

7. Nuclease free water (Promega, USA)

8. EZ1 Virus Mini Kit v2.0 (QIAGEN, Cat.
No. 955134, Germany)

9.11lumina DNA Prep (24 samples)
(Illumina, Cat. No. 20018704, U.S.A)

10.IDT® for Illumina® DNA/RNA UD
Indexes Set A, Tagmentation (96
indexes, 96 samples) (Illumina, Cat. No.
20027213, U.S.A)

11. MiSeq"” Reagent Micro Kit, v2 (300
cycles) (Illumina, Cat. No. MS-103-1002,
U.S.A)

12. Qubit” dsDNA HS assay kits (Invitrogen,
U.S.A)

13.Qsepl1™ Standard Cartridge (S2)
(BiOptic, Cat. No. C105201, Taiwan)

14. AMPure XP beads (Beckman Coulter,
USA)

15. Primers and probes (Purigo, Taiwan)

16. QuantStudio™ 3D Digital PCR Master
Mix v2 (ThermoFisher, Cat. No. A26358,
USA)

17. QuantStudio™ 3D Digital Chip Kit v2
(ThermoFisher, Cat. No. A26316, USA)

1. COBAS"® AmpliPrep/COBAS"
TaqMan®” CMV Test (Roche, Cat. No.
04902025190, Switzerland)

19. COBAS® AmpliPrep/COBAS" TagMan®
Wash Reagent (Roche, Cat. No.
03587797190, Switzerland)

20. ZEE(53 4R > Sigma, Germany)

21. Tris-HCI (Sigma, Germany)

22. Human serum albumin (Baxter, Austria)

1. B O H(KUBOTA 1720, Japan)

2. SAFZONEA V)% 2= 15 /EHE(Class-11-A2,
Yakos65, Taiwan)

3. KL EERG R S T AAR(EZ1 Advanced XL,
QIAGEN, Germany)

4. 55 He R % 7 B R A Fluorometer (Qubit
2.0, Invitrogen, USA)

5. 1 WG JE 25 (Veriti® 96-Well Thermal
Cycler, Applied Biosystems, USA)

6. /=58 B K AR E Fr R # (MiSeq,
Illumina, USA)

7. QuantStudio™ 3D Digital PCR Instrument
(4489084, Thermo Fisher Scientific, USA)

8. QuantStudio™ 3D Digital PCR Chip
Loader (4482592, Thermo Fisher
Scientific, USA)

9. ProFlex™ 2 x Flat PCR System (4484078,
Thermo Fisher Scientific, USA)

10. QuantStudio™ 3D AnalysisSuite™
Software (Ver. 3.1.6, Thermo Fisher
Scientific, USA)

11. COBAS” AmpliPrep Instrument (Roche,
Switzerland)

12. COBAS” TagMan" 48 Analyzer (Roche,
Switzerland)

13. AMPLILINK Software (Roche,

Switzerland)

ZHIRWHOZ —RHCMV B A HE 5 B s
77 5 Bl g HE 5 DT 955 55 1% R AT ME o Bk 78 B
172 AT R BIHCM VAL {7558 51 57 B T {F A%
LIRS - REHEI R T log TU/mLK 4
log TU/mL -+ THEH#8L0H#71,000% - 25 WHO
IS 7 5 AIMRC-SHllfE kG B A R F 2
gB1/gN4I ] - TERE R R EEH - BEi
I % 1E F (cytopathic effect * CPE)FEFEIA 73 &k
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YETE - 7 £ BECPEIR S R 3
AR i L BR IR 7 AT - FFELR65°CIK
BRETRIIE30SEE TR BRI - ERE
EALE RN mLEZEEIMRC-541E - 5K 1%
HUES B et 2 — Ayl - AR S
R BREEFAMEE S g E4CPE - ILIUE
R Lhreal-time PCRIE(TRZRELH] - Tife
IR R E IR © iR - BEGETT
E BTN R BRI R e &2 KA
LB
HHCMVE R & & &
PIHCMV BB HE 5 (NIBSC code 09/162)
R— e m - AT EEHEAERE
% H{TH %% 2 Digital PCRAM 53 HIETT
JE R o TR TR 7 BT T2 R
WALAE > BRE RN EE - o
553 3 COBAS® AmpliPrep/COBAS”
TagMan” CMV Test (LA T fififRoche kit)Eil
ThermoFisher QuantStudio™ 3D [In-house
digital PCR (DL T f&#8QS-3D) » HAEH.Z
5B EER— -
(CHCMV2EREF?
#KEZ1 Virus Mini Kit v2.03 7| EAH#E(ER
WA 25 B - (o PR AL R 70 AT SR o
TRBEZREEBZERN - TR ZRE%R
U A8 - Tllumina DNA Prepf{EistEH
& > i FIDNA Prep kitsEIDNA/RNA UD
indexes B i DNAKEAEE » B FH Qubit”™
dsDNA HS assay kitPAQubit 2.0 fluorometer
ETIREER - WEHEY BT E
Qsepl{fStandard cartridge kit#¥{EiRAHZE

F— * In-house digital PCR{#FH Z HCMV 5| FE2iREt

TR BRN T - IRIBFT S CIRE R
B R/ NEUE - FABEDNARAE 28 &
BRI ITZEMiSeq” reagent micro kit, v2
(300 cycles)JEREH » FIfilt AMiSeq ST
EANEF - EFRESLZ fastqill 7 E
DLUE 17 B 28 2 9k 55 Fe 51| 5 B 1 B 8 3 55
T 24 (Virus integrity and variant analyzer,
VIVA)YIHT © 3%5%47 LAPythonaE 5 25
BH# R 5% R Ubuntu 20.04.1 » BRI EE
G i E R (Reads QC) ~ FEFENT
(Reads aligner mapping) * 38 FF 2% (Read
De Novo assembler) & 5 1| Bl i B 55
A (Variant caller) ~ Z: A 751 E S
B2/ (Draft genome construction) % IAE
VIVAZ i Hbitscore i = Hblast hit{F fyZ2
H A - ki k% BR e Y100 I F B R A R
#EY 0 ATHEEDMHEERFVIIRERER
HcontiglE R 2 Py « Ryl A (LT E
fiz#EFrFHEEEHINKEERFY -
FSPAdes¥f7E Fr 1T de novoifl 2 » fHEE
B Fymetafi =t » Dlblastnfcontigs LT
= SRS RERHRVDB © 5P
LoFreq&i VarScan /iy f& 1. H.[5] R (e I 48 7L
{3725 (Variant calling) * 7553 5 ¥fbowtie 2
bwalJE (i #5 R BAMAE M B 225
Y R B RAR T -
EHCMVIZERTHE L 2 B i

B ETEA L2 P 3 R DA Tris-HS AT 8 & 7
B Bl 57 o AR MR VR R BT E & 5
MrEd e o 26 (E 5 - BIR B MEE 7
0.5 mLPA |~ TAFREHEREE 73 451.0

HRELA ElEREL a8 FHIRFY (5°-37) FrEeRE
DNA polymerase Forward primer GGC CGT TAC TGT CTG CAG GA 72 bp
UL54 gene

(AY422361.1)

Reverse primer GGC CTC GTA GTG AAA ATT AAT GGT

Probe FAM-CCG TAT TGG TGC GCG ATC TGT TCA A-BHQ
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mLPAE - SERCZ LR (AR E M E R
-80°CUKAEIRTF o 53 2R It B PR FE[F) 15 7 bF
FeR | ERRE AR - IR T AR A
ZHEVERHEISE -
HHCM VR B AR AE i 2 S [F R E
MR A A G 8 175 22 B 8] R A [ A 2 BT
FUFED)  EHEEBEHCMVIEER R
B T {F R UE 25 3% J B BRAFHE L (NIBSC
code 09/162) 175 » EFHEFITTHCMVELZEE
TE BT RT3 OE e e - W DUE
SERYE LA E (O E R IR - R B
(Bl IR R R T - BEERE
{E+ 2 SDZBERETE LY - Frfefs Al
TILFIEEE -
(HHCMV R BRAZAE 1 2 22 78 PR

2 W A A AT 2 B & e R B R v
B P B 2 7R #1177 12 (The International
Council for Harmonisation of Technical
Requirements for Pharmaceuticals for
Human Use, ICH)ZZ & 45 g fHRF55 [ K
WHO B BT HE i 22 7 1 B A =042
G5 BRSO M 2P SR R
o PRI R B3 5 122 e R 2T » AR
LIS -80°C ~ -20°C ~ 4°C R24°CIY
TEAN[FIR BRI HR R T
PO - AR E R AT - SRR
IREBGERE o &0 B ET3E L
A5 FXGEEE DARoche kit QS-3DWH
EEEESBET —EERE - 1R

SEHARFRE 2B BT HEE

B tE v 5L (NIBSC code 09/162)F TEERE -
HHEE A A R B 2 AR (25 RS [ B 2 7
EAERETHET TR - DIFRET®RZ
ERFERES B LEEER@P <0.05)
HEFRASHE 2 L -

m R

— » HCMViR B [R/EDNATE £ 71
DAHCMV R EMRC-5#1 i % - fHPEALERE
3HHIECPE » 25 5HCPERE#E80% » HI:#E
WA S H 2 85 B OB R 3 R FLUE100
mL o BFEUSE 2R 3 RO E TR E AT
FRF M E & 5987 J7 1 (Roche kitkQS-3D) »
A LHCMV B B AZHE L (NTBSC code 09/162)
ETHIE - ISR BRI ZHCM VLR &
& EEMARNRE - SFIRAERT.82 log 1U/
mL  KHAFTEEZ 7 log TU/mL - WESRELH I
FFR AT B HCM VAL R (5 SR UE 7 TR -

— s HCMVZERER /T

145 TS 2 HCM VIR 33 ) P lumina
MiSeqtEfT &£ FEREF > 7HTHCMV Genome
TR BRI - Wt M REE T
HIRAINE R - EFRZBEBEDLERZEH
TTh 2 VIVAS T LEET 7347 » de novoiH
851% » blastn FLEHE R EIHCMV Merlin strainfty
Reference sequence (NC_006273.2) 5 R FH{EL ©

AHHEEEG4023 1 CHE B - BB AFER60.3%

e

SREREE EX
RN B 27 M1 15 7% 25 2 % %2 National Serology Reference Laboratory (NRL) T
B 17 K E T 5T FlTNational Institute of Infectious Diseases (NIID) HA
B 5 £ 3 ) 27 22 515 U National Institute of Food and Drug Safety Evaluation (NIFDS) [Eof
RS EE AR Bl S BT =28
SR SEY)E BV e i A Y 2Rl =28
2 B Y E B e bR B L AR =28
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F= » HCMVE/E{LHIE RHCMV NS/WRH 214
ZRBRRGSEE
HCMVHZEL R (log 1U/mL)
DB HE 5L(NIBSC code

09/162)3Ef T IE
Roche kit  QS-3D
SEME
(n=2) (n=2)
HCMV
N .01£0.1 7.71+0.15 7.82+0.21
B 8.01+0.19 7.82+0
HCMV
. o 71.98+0.18  7.78+0.10 7.88+0.19
it R
HCMV NS
+ + +
(Lot. 109-10) 7.12+£0.07 7.04+0.07 7.09+£0.08
HCMV WR

+ + +
(Lot. 109-10W) 4.35+0.12 4.28+0.07 4.32+0.10

(B EIEUL32EA L 22 glycoprotein B
AN BB - HIERE R E & HIEE
o [LAN » IRIEST AT B H AN B KL
TR A L HCM V5 35 R AT 80OR AR 18 o2 i
K} o

=~ HOMVIR B RABREE R AFERER

IHCMVE BRI ETR B -
1 ETEALRE BT ERIMRC-SHIA - AR
=23 B —AMIEE 5 E4CPE @ AL
real-time PCRIEFTIZIRE I — R 2B R(EE
OREHEESK) « {ERFM S — R HIERE S K
R IR BHEARICPE - 1 1S (LA A = (B
AR CPEREA » H Al REEAMOCK #H H
G ([ —A) - #%E8E HIRYER 5> PARoche kitiE{T
real-time PCR ~ MOCK 582 1% H (21 3% 55
Bl ISR EAEE — TR E PSSR
RO EBHE LI - BN R A e
71 - MEECHATES RS EFESKHE
WNEOREMmEEN TR HE=RERE
0.76 log TU/MLEAN » SR 35 1 Spe ) (&
—B) * WK EEL o R EIE L

IR BRI 2 DAL EE &5 5%
ETHCMVE EHIE » SRR EE LR
& BRI 27 log TUML (5=) » TR
B2 RE LR B R AT E BHCM VA B 5%
REHE L 2 SRR

 BEIE

ZEHCMV g #8 fEEER T MK 7 AT E >

B ~ PRI BRI B EY) - RE—4 4
MBS BRI o A B PR ATLYE A A4 L
B E RS BIEFT107" > 107 107/
B o AFRELE 2B Tris-HAS (10 mM tris-HCI,
0.5% human serum albumin, pH 7.4 » [BfEE
#ELE ) - AFEIMEE - PBS ARSI (S
MRC-5HHIEF110* cells/mL) » 2P 275 8 2E4%
W% 7E & ° Roche kitHU%5 R 8/x DATris-HSA ~ A
KR R A RS 2 WA S W R P 2 o B SR B
THEREAEUT - Z 58 7E0.5 log/mLA » PBS
FA 2 B K BRI THER R & log TU/
mL([& Z) ° QS-3D Tris-HSA + AAIMAE DL,
A L 55 VA 25 B R RE RS 2 2 A SR BdRoche
kitFH L Z£54E0.5 log IU/mLA » PBSE A
T 722 BLAIFEAE0.5-1 log TU/mL.Z[H([E ) -
FEMERFFGE - WEEHCM Vg B fELE
M R BT RE LT ER A 2 B FHELUE A
Z Tris-HSA T B30 o

A ~ HCMV#ZEE R IR 4 R s
AREFEBHHCM VL W 15 3 B % ) TAF
R RS HIFRERT log 1U/mL K24 log
IU/mL -« fRERTRAS SR » IETE L 3 R DA
Tris-HSAMETTHRRE » P DRl R e E & 547
#(Roche kit QS-3D)#EfFTHCM VA% ESHIE
i R B W T 5 R A R R R AR
(R=) » BEEITHEFIEFE - RSt R
{58 B HCM VA% & {5 538 B 22 A2 4E i (Lot 109-
10)3£1,188%7(0.5 mL/4E) » K& TIFIEHER,
(Lot 109-10W)3£1,20745(1.0 mL/3E) © 438E5E /K
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=1

RISV Bt

Passage 1 Day 5 Passage 2 Day 5 Passage 3 Day 5

Passage 1 Day 0

Mock

HCMV & &

inactivated

HCMV §

PassagelDay0

&1 PassagelDay5

[l Passage2Day0

&l Passage2Day5

Passage3Day0

Passage3Day5

ND

qw/ni Soj

Mock

HCMV inactivated HCMV

Stock

© BRI

Z CPEERAIFER (A) BAXFE R IR AIFE R (B)

=)
=

_
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T N B R B HCMV )RR B S AR

Roche kit
7 :
[ Tris-HSA
&l Plasma (pooled)
6 1PBS
A E Culture medium 5.70
(contained cell suspension)
5
- 4.70
£
S 4
& 3.70
3
2
1
0

Dilute factor
B - EEREETGER

ZAEEFHEIIIEIN -80°CIR 1T » AR5
NE &5 B3 26T~ HREfR B ds - DA RYfE
ERON HEMEHCMVE & & - HilodE
BREZIRE B - MDA~ 1 BB
B EIEERYIZ ERZIRE RN
B R LA REHE L S SERT ~ FRER BLRR T2
PR RS PRI (FRIY) - RESEIRRE  B h
7.06 log TU/mLEH4.26 log TU/ML » fFEA G
ZHHE] -

7N ~ HCMV LB (R E IS ZE G 2 H R

h7E

ol R EESE AT B HCM VL R R HE L 2L
TR AETT - BEEE N YMER 2 Bl
BRILEISESCETE - 2 HEE AR
ME B Z IS B AL(FR ) - HAPR RG>
B E3E M E 2R B A Sreal-time PCR
Eildigital PCREF 21 /5% » H &2 ik 2
IVDig I (Cobas » BioMerieux) AN 3 {EE

IE

2

Y

Qs-3D

3 Tris-HSA

& Plasma
IPBS
5.70

ECulture medium
(contained cell suspension)

4.70

3.70

log IU/mL
=

Dilute factor

B BT Z 7 » 2 BT ULS4E81ULR3
e 5 R R (GRT) - HEt7ERBER R - 2
BB A7 DL BB E BT 2 HCM VL BR E &
ST $HETHCMV B R AZUE S T3 RS
LR RIS REEE AR R AR AR E o 43
M7 25 AH B8 G B P 2 TSR AE i s P e L A
EHPCRANE » HAMUEREARF S 1% 2 TR E 1%
(R KA FER 7% HERIE AL -3.1~ -3.6
ZEI(BIPCRAELER90-110%)  FRMEE 7 Hk E
TREV(RY R T 28 AR BB S A 89-92% I EL A4
BB ES KR 99% ([ =) » B8 o A ISAZUE i
ZPCREE » bR T AAH IR AR -3. 17N B
B SAR -3.1~ -3.6. 2 (B =) » & Ll
TH2 HEHE S AR 2 s R E S Y
AEETE - H - 7EBFEREE A BB ET
FEERBERNOR  SEREEE ZBERE
HE R TR L BB R B8 S 29{E + 2SD
HEN - B S R B R B AR AR E L Ay
A 546.89 + 0.08 log TU/mL ~ 3.94 + 0.13 log U/
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M0~ HCMV{Z ER BRI ZIZ 2 i (NS) B T IZ# B (WR) DB EEBAER
HCM VX (log TU/mL)

HCMV NS DB A= #E 5L (NIBSC code 09/162)3E 714 IE

(ot 10710 R‘gff;‘;;‘“ e T AR (%)
Gy HERITEE 7.06+0.18 7.04+0.11 7.05£0.14 2.03

Gy g 7.06£0.19 7.06+0.10 7.06+0.14 1.99

S EER 7.10£0.17 7.02+0.10 7.06£0.17 2.48
HESEE 7.07+0.19 7.0420.10 7.06£0.15 2.11

HCMVZEE IR (log 1U/mL)

HCMV WR DR A HE 5L (NIBSC code 09/162)3E 71 1E

(ot 105-10W) R‘(’I‘g;‘“ %f:g‘)’ P 3 R (%)
S HERTEE 4.23+0.12 4.20£0.08 4.22+0.10 2.30
SRR 4.34+0.19 4.20+0.16 4.27+0.18 425
SRR B 4.32+0.14 4.24%0.05 4.28+0.10 2.42
TS 4.30+0.15 4.21£0.10 4.26+0.13 3.10

xA ~ BRHERIEEMEZRET AFRER
ik

ST R ey S

’f’%ﬁ% AvﬁHYﬁff NATjj‘\{f iﬁiﬂ % lgmwtm‘ﬂ_ i’%fj—‘—\‘jﬁiﬁ

1 Roche cobas® AmpliPrep cobas® TagMan® CMYV Test Quantitative UL54 CE;IVD IU/mL

) Roche cobas® 4800 cobas® CMYV for cobas® 4800 Quantitative UL54 CE:IVD U/mL
System System
Maxwell® RSC 48 BioMerieux CMV R-gene Real time o .

3 System Detection and Quantification kit Quantitative UL83 CEIVD c

4 Roche MagNaPure 96 B10M§rleux MV Rtg.ene. Real. time Quantitative UL83 CE;IVD Cp

Detection and Quantification kit

Roche High Pure Viral . o Ct or copies/

5 Nucleic Acid kit Real time PCR Quantitative UL83 In-house mL

Qiagen EZ1 Virus Mini

Bio-Rad QX ONE Droplet Digital

6 Kit v2.0 PCR Quantitative UL54 In-house copies/mL
7 Q%agen EZ1 Virus Mini  Qiagen QIAcuity Digital PCR Quantitative ULS4 In-house copies/mL
Kit v2.0 System
mL(FAR) > RERENE LRI 51 R7.7 * HCMV & B AR A8 L B RR R 7 Y R AR
10° IU/mL 8.7 x 10° IU/mL * -80°C - B TR IRAEMV L EE - 2 IR E R
o HOMVM B R > gy DRRGEIERBRIL S MG - X2 R
N I ] < ,_\~ = 3 [=- — 57, He LY 3
= EEFmL LTS IR PR RIRIIN 3214 - BEHEE S AE

1l

AN
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15 15
10 7-3 10
> 7-2 > 7-3
o E 7-2
] 7-1 5 7
z 63 z 71
(7]
fre 6-2 & 6-3
5 6-1 5 6-2
4-3 6-1
33 | 42 43
23 | 41 42 | 31 | 41
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1 Cobas® TagMan® CMV Test 6.98 0.07 1.00 3.79 0.09 2.25

2 Cobas® CMYV for cobas® 4800 System 6.90 0.03 0.45 3.91 0.08 1.94

3 BioMerieux CMV R-gene Real time 6.99 0.07 1.02 3.98 0.17 4.36
Detection and Quantification kit

4 BioMerieux CMV R-gene Real time 6.82 0.09 1.28 3.99 0.07 1.77
Detection and Quantification kit

Real time PCR 7.92° 0.01 0.10 4.52° 0.10 2.35

Bio-Rad QX ONE Droplet Digital PCR 6.81 0.02 0.32 4.10 0.12 2.97

7  Qiagen QIAcuity Digital PCR System 6.84 0.01 0.15 3.85 0.05 1.30

AtRE 6.89 0.09 1.32 3.94 0.14 3.47

BRI SR > SRR B -

G R B IR O REAY IR BRI A G T EHC MV 24°CERES ; RACREFHT » IR S EAERE
IZIR AT AL 2 E 1 R I FE(EIPY) - R r2ER I M AR F4EBRCEE TR
ERTERLRY -80°C ~ -20°C ~ 4°C R 24°C HDUfE LR (EIY) » BERHCMVIZRIZYE F A4 CERBE T
VR » 75 R 7 IRF [ 56 15 A (R0 VR B N S [T RE ELAGER2E - ERIAZE R T (E % &
[l 2 E ARG R DA R T o TR T 2 &2 E TAEREHE A -20°CEE -80°CREFE12(E H) -
P e FHELR S REEREE I REEEZR - BUR

HERGER  BRRER & TAEEYE HCM VLI B 5 e TAEREUES, » AR -20°C K
mnfR24 CREFIR - B RIR S BRI UER SOCTRRERMTFRAI12(EA - BREFFEET
L NRE(EY) - SR EE N EGRER RHAZE M EHERSE -



212

ERRE L7/ B R S ]

Auik B R
B BT
BAFHE ) . L e . .
4C 24°C -20°C -80°C
138 v v 3@A v -
2@ v v 6 18 B 4 v
438 v 4 12 48 A v v
8 & v v 18 18 B v 4
1238 v/ - 24 @R v/ v
VOORER TR - PR LR
24°C National Standard 4°C National Standard
8.0 : ) Working Reagent 80 : ) Working Reagent
70 (mo------ Fmmmmmmmo—-——-m—--—--—-- 70 @=@Pp=@ec -~~~ —----- e
6.0 o 6.0
E 50 - E 5o )
5 40 ETTERTESL T T . v E IV wy o Seiniaialy Siniainiainiiainiey vistininiaiaininiay
& 30 2 30
2.0 2.0
1.0 1.0
0.0 T 0.0 T
0 2 4 6 8 0 2 4 6 8 10 12
Time (week) Time (week)
National Standard -80°C National Standard
-20°C Working Reagent 8.0 Working Reagent
8.0 1 0
7.0 @ (S = = = = e e e e e e 7.0 (B e S - — - - -
6.0 6.0
- 5.0 - 5.0
g 7 § L% I
E° 3.0 B 30
- 20 2.0
1.0 1.0
0.0 0.0 - :
0 6 12 18 24 0 6 12 18 24

Time (month)

» HOMVABSEISRAE A S R e M S BR AP R
& &

— - Digital PCR
Digital PCRET 2 B'E /7 B By == it

Time (month)

I Fi o HoOR A Tagman PCRZ A it 4
ERTTE RN EE ST iR A T H
EVIETEESNT - AEREEHIEEZ %
i Fr #Udigital PCR - 3%/ Tagman PCRZ



213

AT N EAHRSE FR(HCM V)RR B AT HE

[ IR A5 21 R 920,000 NFLZ da Fr
e R T AL BRBERE S R e /LA - 82
EIEA A LETTPCRICIE - 174E HAZFRFIRY /N
Lt EERNHIE - REEBES A - LD
g AT B ESR NLEI L] - BITRT{SE]
IR &R & H % DEEERFY] - R
AR E B = N E B HCM VIR 32 1 #8551
5 » #¥Hldigital PCRE ZEM{ERoche kitiE
2H - HEEEELEEEMENERE - E
1 W 772 DB AT e e T T AR TR HI TS A
T2 AGER » HER R R 22 GBI 2 U R
[FEEEUE EAG R ZR - WEREE SR
TIEMZ HEE - B digital PCRAJFESEE
& EfEFREENER T - MECHEAE
TIZAFHESELTI R » DU ARG 8588 -

Z N EXEESZZAIT]BE

(commutability)

i PR A i e 2 I R AU VERE ME R A 25
Y& S RO E L RE FR B HH B PR AR S AH R 2
kIR - BIZRIH AT Ac Lk » RIACHA e g
ZE—RYNRBENZE - GRS E
5y T s (R B HCMV DNA) » ARFZEHh R
FERIETAS DARS TR G PR e B e 2 i AT AL
A] A - HCMV AIEG R i S fE 3E R 2 HL 2
= 2 G RIS 2+ HEDUA [R] At s
B R ATHE (17 R PR A He DA A S 1T B
DA I 9 f 322 R 4 oy DA FH B B VAR (Tris-HS A)
Bosd - (0 HH & 18 2 BER PR E P T AR R DL
FEREZMETEK - 4 » HCMV 52
FIEHE AR H ARG R Y) - S 5e A
FHER B ERFETHCMY DNATER? - MizkH
s PR ] IR 2 A i 71 AT REAL & 26 FEHC MV
ERE - BE BB - WERR AR
{EHIEAFADNA - HAf R FEAREFTHCMVAE
NEIB MR AL R EE B A ANE - flansk B &
TS AE = A AR I b 2 = B P B (L
HCMV DNA® - DIEE =G 2 ik T3

B R R AR S 2 W AR o MRS R KR
Tris-HSA ~ NFEMA LU I & lE BRE
BEIT - FIR B R] REAY A St AR AR L Bl
o 3SEEE A A ATAHRE - AT PBSEE
HMEEEEMRERER  RERAEHRAHER
JERE R FPBS - Frfe Zad RER T He iR il
B fi B b P BRI B RS 5 TR E R
2R A B P T P8 7 L R S e B R B
B 225 - P - FHES s LAPBS K
ELUEIE - JERET A FRoche kitlF R4 /7%
MEE AR R R T HCMV.ZIREE -

= BREERZIPERETRE KEFR

HCMV B 52 J: TAEREAE AL B DU RS SR P
HORTT o IR R TR R -80°C - ReiTAl
PSR 2 e - 2 IR R a4 E Mt
FHED  ICHZE M B tHRAFE S (DU WHO
B PR E S 4 T MRS I Y+ M R
RO M 2~ S R B AR T AR B3 5
ZEERHETE - A B REEHCMY
B % B LRI A ORI R E R AN
(B RTHEFT R I I > HLRERE R AH IR R
1-2;8 > AIER AR AR 225 - MAER B
EARETHARERE - AEERZEITEELT
RAEFBE LR - R R R R
-80°C - iMfifEE it I H IR AL -

AHFFEE5E BLHCM VA 8 [57] 52 Bl T (F A 1
hnes 1, 1888 1,20778 2 Bl - #ENGS I HTHK 5
Tk e B B PR A2 42 L FR] 2 Merlin strain @ FLJ&
PRI b B N B B 1T 2 @B 1/gN4 » H AN & ot
77 ° ZFEHCMV AR RIS EER S - CFHE
e (i SEE AL i DU FH BB (Tris-HS AR 8 -
HOE A S B R S TR A &R H
ZHIETER - RBHFEEEMITER - €&
HCM V% B4 B 5 B T /EAZ % SR R 45 B Ry 7.7



214

ERRE L7/ B R S ]
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Establish the National Standard of Human
Cytomegalovirus for Nucleic Acid Amplification
Techniques (NAAT)

PO-CHIH WU, PO-LIN LIN, HSIN-MEI CHEN, YI-HSUAN PENG,
JIA-CHUAN HSU, MEI-CHIN LIN, SU-HSIANG TSENG AND
DER-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

The preparation of the 1* national standard for human cytomegalovirus (HCMV) DNA followed
the WHO international standard for HCMV and related literature. HCMYV virus stock was prepared by
cell culture. After heat inactivation, the inactivated virus stock was diluted with tris-HSA to appropriate
concentrations and filled into 1,188 vials of candidate national standard and 1,207 vials of working
reagent. Quantification was carried out by a commercial IVD kit and an in-house digital PCR assay.
In order to ensure the objectivity and credibility of the 1¥ HCMV DNA National Standard, we invited
five clinical and official control laboratories to participate in an international collaborative study. The
laboratories were requested to test the candidate standards and the WHO HCMYV International Standard
(NIBSC code 09/162) using their routine method in three independent experiments. All data sets were
calculated in International Units/mL (IU/mL). The mean contents of the candidate national standard
and working reagent, calibrated against the 1* WHO HCMYV International Standard were 7.7 x 10° and
8.7 x 10° TU/mL, respectively. We have also conducted the stability study for 12 months at 4 different
temperatures (24°C, 4°C, -20°C and -80°C). The results indicated that the concentration of standards
had no significant degradation storing at -20°C and -80°C for 12 months. Further studies on long-term
stability are ongoing. The established viral national standards are not only used for registration and quality
management for cellular therapy products and related viral nucleic acid standard testing systems, but also
used by the industry and blood centers for the development of molecular diagnostic reagents and cellular
therapy products and/or quality control of testing. We hope to enhance domestic access to standard

products and assist the development of regenerative medical industry in Taiwan.

Key words: national standard, human cytomegalovirus (HCMV), collaborative study,
regenerative medicine



