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Abstract:  RNA reference materials is an important physical standard to ensure the accuracy and consistency of nucleic acid in vitro
diagnostic data. It is widely used in the detection of viral diseases. It can also be used in calibration instruments, evaluation kits and proficiency
testing, which purpose is to ensure the accuracy and consistency of the measurement process and measurement results. Since 1997, WHO has
developed the first hepatitis C nucleic acid international reference material for nucleic acid amplification technology, which makes the results of
different laboratories and different methods in the world comparable. By 2023, there are nearly 100 kinds of RNA certified reference materials
released by China on the National Sharing Platform for Reference Materials. The research and application of RNA reference materials have
been paid more and more attention by metrology institutions, relevant international academic organizations and enterprises all over the world.
Especially after the outbreak of the novel coronavirus epidemic, the development of RNA reference materials has become a hot spot in the
development of biological reference materials. With the continuous development of the reference materials development technology, the accuracy
of the reference materials has also been improved, which provides a guarantee for the accuracy and consistency of the measurement results. The
preparation methods, sub-package, fixed value technology, uncertainty evaluation and application fields of RNA reference materials are briefly
reviewed, which provides a reference for the development of RNA reference materials and their future applications in various fields.
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FRUER) BT ( reference material, RM ) & H G B 1%
)RR E MR E Fr P ot AR M BT
FIEAFRFREF ARG A P B AR . B 1906 4F
5 [E F5 #E )5 ( National Bureau of Standards, NBS ) 1
Uil 2 IF R AT R . R N SE 5 RAR T ot LUK
PREYI R & SRR B I T — Atk L R
PREBTE A HBL, AT AL RS RS — 1Y
HHaEbE, HEPRFENRE S . A7 R, 52
USRS R TR TR bR A ST D s R
M, HR R, A 1951 Wi “PaEm” bR
Yok, T B bR BT AR T R R
TR o 3K R ) BT A ] R 28 5% 4% QS ) 7 it Bt
HOIE, BRI BORME Dy &% T RAFH)
R 2023 4 8 J1 30 H, (RHE HAR) i, 3
el AL R AT I SR e ot 17 137 I, Horp [ 58—
PAREYII 3 219 T, R _GbriEd i 13 918 1l
IXLERREY) T AT I R A A A 25y
M. FREEIEIN . AN AE 13 R, SRR
TRBE . BHE L D R At s m i E L e, 7
P T B R AR S

A% R HE ) JoT 2 O I A% TR A N 245 SR ffy 44 1
UL S hriE”. AR TAEHE (World Health
Organization, WHO ) 13 [E] [¥ 5 i1 37 W& 48 LS R
B RS2 R fOuERR VRS ) TR SR, X
URERSMS W RIEDT A . AR Ffl T R ep, &5
SEfd PR E E AR UER BT . S22 S R T R
PEAE L BT, DNA BRUEY RAEBHERE RIS .
BESCANTA AR DN A2 BB, BR DNA BRifER) 5T
S, RERRARHEY) B G FE RNA ARIEY . L RNA
VE SRy 382 4% W I3t i 4% 2 A2 ) S AR il iy, TR AR G
RNA PRUEY) SO AT BB AL R MG —, DAORIEAS I
A HERR M

Bl B T A, RNA B JFA% BRI 7% 32
K, el PR EAR T B BE A A B R AG DU e
BCRWFSEN G TUAE R T G TE Y H A il BRI
YEARSIN AT LA G 45 TCAE IR g 7 N i I
Ty, alie— DR o B B AL B, JF IR
AR W5 L I RIS T Y vt 1 s A
TEH T B RNA ARUED) BT, Hi AR BE 1 Ffi] RNA
Py o i B S A M. A X RNA ARiED o,

ERCAZNERE . AL YT THRARBEL
1997 4, WHO Wil H 1 5 D XHZ R BRI N
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G 7 A I 45 SRAT T AT ERE 7 2016 4E, FRIEF
il T E R R EPRARAERY RNA AREY) Bi—— N
TUIF AR R e T L TR 4 i R R
HEY) 5T AR LB B SR, AN Ry 1 R N A
R RS W HERPE, IR SERh T FRIETE RNA FrifE
P iX — U 25 1, 2 TR FE A RS AR o AT 116
MR —25 . 2020 4, TERBOBIEIE N L HA K
AR ST, P ETHR R BRI PR,
SN —Fh e ks . JCAE YT G BT AR
B RNA BFRIEYIBT, Ao e 2 AL IR S IR E A
AR BB I AR A6 RNA ARiERI R .

O 2023 4, TR SR ED) R B IRAL F
A (https://www.nerm.org.cn/ ) & 4 i) RNA 5 jEAx 1
YIS RN, $4900 5 NS PIAHSCH) RNA i
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YA v ERiA
1 RNA fREW A HIHE AR
L1 AFAEdh Frdl &7 ik

FIHT, RNA ARUE ST 25 5 I AR SR ORI UA,
— A =2 (1) BHARREYI ST, ALAE KRG |
B B 25 77 5 (2) RNA JEEAFREY R, —HK
OYETHRE 5 (3) MO SRS R RNA Fr B, RNA
B BT () il 25 AR A BT TR], AHAERHGR] ot BT A7
TE— et PR ) 0, anA=Ppis getk . o SRR MBS
HEV TR E MRS . WEE N BUE I A8 ik, 2Tt
FldoR, BRI R, RNA ARUEY) ST
WA AW #2006 4ELLRET, o TR i3
( hepatitis C virus, HCV ) RNA 1Y 72 (8 B = 48 — 1 br
i, ARUED) S LR 22 % F 50K DNA AT PCR 477
R R B, T AT E P AR RAE T A A
A, FECERG AR N IRIE RNA bR
Y TR RIA R, TS L HCY AT, JHR
Wi HCV RNA BFRdERI BT, LA HCV A4 B i 3 A B
PRI R B RE R P BF P i 4R B i 5 7 e 2
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O BRI LB TE . AR RE e i 1 DML A
TABE. A EETER R IRIERT G . RO T . H5NS
78 i i B S AR DGR MER) B 0t 25 R Y T A%
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Wi, ARG ek — 7 B R 1 AR AR
B T AR R P A FERS E, RNA FRifEd ot iy iz b
Je R BN 5. 2018 4, sk A7 Y FERF IV
AR EY) B A, Ed N A TR A H
(LR  BL Y PET-28a M4, g EwA ik, &
RIGHFREIEZ SMIERL, s, stk IR,
BB VA EE RNA ARUEYI . ZETCAE Y fE RS
PERTRIAR T, O 1 RNA AR A il f52%
K, BT RNA AREY) T Az 7 b JsUR i Y
BRI, 2019 4FJFUARSE 2 ARG EA G T L5 S AE A
# (porcine reproductive and respiratory syndrome virus,
PRRSV ) FRifER) BB oK PRRSV IR BRI G 2
PRAERD BV, Gl %, R B AL A A S A2
URAIAIESL, R SO K5 il B PRRSV RNA
FRERIJSL

F 2019 4, Bl pe s e ek sk LIk,
BT BERRE LA TR RAERR” (variants
of concern, VOC), UNBJ/R3: . FEIREE . B vk
2 L3 T i 9 2 (severe acute respiratory syndrome
coronavirus 2, SARS-CoV-2) J&4Bkae w3t 4
M, BN R IFARIE], J24k SARS JiHE
( severe acute respiratory syndrome coronavirus, SARS-
CoV ) FIHp 75 W W 23 45 AR 5 IR 95 75 (middle east
respiratory syndrome coronavirus, MERS-CoV ) s
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TEARAE, O TN DR A R R I S 0 A Y Jo e 4 ol RN
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Bl T ( Korea Research Institute of Standards and
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P14 TR SRR AT BE A AT BE B, IEA R
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1E 65°C T K IE 30 min, 5 A A RNA — i ff B 2]
S FEAS A T, B R B P AR T
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A, AR EY BT, 2020 4 4 B
EHORWIR T RS, FEHBE U 10 MR
] ) SARS-CoV-2 #L LA F BE Al — > Ny 45 L
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HERCAIUEZ SR AR/ S e AN = PS5 VA el 7/ I A e =3
1YY, IR IRl— SR T 10 502 BT R e AR [R] s
IR T 0 D (2) Zpsdt R il B 20 D
IR A T B A 7 B v, DA A HORS 8 A n] 5
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A2 P BRI PR A B R 2R L, — UK PETHFE S
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Fig.1 Characterization of RNA reference materials
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WD AYIRIEE, 2020 4F, WKFHHHISE ) 2ERT
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2t %o} 5 e R VA NG R R A R AL
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TR AR, W TSR, BRALT
WEAR, w7 EE R (PR 5t
PR R (A5 S xR i, ELARSE i) i TG 7k 4 T PF
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JEVEE R, AR EY A A LA AR e AR ) R
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5 S IR I T AT IR I B 1 B vk . B A
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A 8 73 T T AR T 0 8 N o YRR B
HR A% R vk 5 W T RS IE R A 7 e f . [ R
B AR ARG D bR, AR IR
JE S H B g E R ALIE H, TR T AT IR
B, XIS IR RNA N 7 R 4

B, AT BRI TRN, i OCHETE T RNA JE A RE
Woe 2K THIR 2 DIk, M7 xR 4l
R, AP AR
1.4 # 4 BHFet& T HitE

B TR T34 53 1 S s Y ) T 5 9 2 8 43 rh B A
R R A — B ), AR TR B
A AR E D) B R P 25 [A) A A R ik . R vEY) BT i
FEOE M SETER AR FICAFEET, AR SUAE AL E e
[ AR (A — o BB RO E 0 2006
AFF g U A N RS T AR T R (3 ST PG
BRI T 30 SCARTHEAS, HIJC RNase KXY
ZKER, RG9S el 30 akeA il
B 200 pL YEAIIFAGIN, M #ENAKE R E, 71 30
Y FEAS 3 N HEA AN, 0 S ARG 2 . R R
ISRV EEAS, 76 (1) Fif 20-25°C, FHXT
1B 20%-50%, 14 d;(2) 37°C, HXFEE 60%-
80%,7 d;( 3 ) VKA IELEE 2-8°C,6 41~ H 5(4) -20C
(XTHE ) 4 FIOAEIZEAE N o0 5icE 5 SCFEAS, 7EA A
BRI TR, DL -T0CIREAYE SR, 251 TR
2012 A1 850 BEBn HE ) 5T 00 38 S PEAG 36 5 2 Bl
P10 SRE S, FREUFE 5D RNA, 38 F%¢)% RT-PCR
D3RR S EA TR, B IEARTE B R A . AE
HASEPER I, A 5 23 0 3R = T 20-25°C.
R BE 2-8°C . -20°C 1 -80°C &40, ik F4H
I A Lk N ] JS A AN, SR ¢ KB A T SE AT
DAFIWT A R 2608 R AR e e e itk L0 ARtz i
AT AIVE R PEPPAN I, YR FHBEHLEURE I 57
SEAF PR UE T AR vE) 5T it R A 1 A — Sk
1.5 W& R#HEFEIFE

T ] s 0 T 7 S R R (B SR — e
AN ARUERE £ MORHAERE Y RNA FRIEY TG
EEHA RPN SRR TIL, BRI,
IR I MR il DR, ASHf o B 1R R i o
SEREE N — S5, R T S R R S R
P EORREU I RS R R T R 2 T, (A
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A ] B o o 400 o 1 (L ) AN e 1 2 220538
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AR E TR ERE . FoATar LU R4
KR AR B, Hrp, AR ETEEME
WSS, FURSETH B 7 6 38545 () S iR 1 7
BB E A BEOITAS L B AR E A AR
geit=n T iE, R . &%, FiRA
R M SR A1 A 3 B e i 22 - B s o ol
HHIRED S 2R BT e, AR
BT 3 Ao X SE B i R R T T, 2 R EAAE
FEAE RIS TSR . BRI SE A
FIANEA 2 B, 30 R (B IR AN 2 BT T 2 2 S 5
M)A RAHERE, BRAWEENITE, Gk
LY A EE . WNEZRbREY R L= &
( https://www.ncrm.org.cn/ ) £ A1, RNA FrifEd))ia
AT 5 JE K — R AE 15%-30% =22 18], 43 B Il
%1,
2 RNA FR/EY R R F i
2.1 ANEAEZHR

R AS T T N A% Y il L B2 W FIpL s 2
SR S S M B HA FEAMNE ', RNA FRUED) T
O Z N T AL YR 02 W, 55 B R
B ARG . IR AR 45 . 2023 4E,
Zs 2 A4 1) ) oy HPV16 Fl HPV18 E6/E7 RNA ¥
G B BE AR RL, il 4% H R fE B HPV E6/E7
RNA FRIEDTT, SAH AN ) ot s s i it T 25%
fif T RS 5 SR (AR [ R ROk, R RER
5 LI 7 I R [ 27 03 AT 98 2 W 201 B AR ) — RSS9

9, RNA BRIEYD BTV B i i) S i B2 1
H, FRegr R 2o s bR ) il s BT 1
YRR L
22 FHMWIESA

BT PCR 9 B MR A I 7, FEAR R
ML R R DLOE R R AR, FESh
JEE s SRS D S A 2 1Tz N, B B
PERTSWTI ERAAR 0 AL RRFREY) R BB 50 UE
VAL BRI 7 VR W HERA P, XA I A 4 e R A T
TR g SR P 2019 4, Hh E 2 M9 0 T B
Pl OB R TR B 5 R Z5 A i S U 28 B
. SEUNAE SRR RN ARAZ RARED BT, R4S i [
FH I W B A B Ry i e 1) R AR TR ) o G 1 o
X I R bR HE) IR N L S e A R
or i ZEARED) BT, E SECRI ] P S5 S 1A R
PO AV i Yo oall D iwsie i IR RUIL B N T TP e
PR T BE, BAERE Y . R,
FUBFE R 8 RNA FRUEY)ST . A BYE B BE . e BF
P EE LA DO ot 7 A B A R IR R BE L BT IR
Y2 T 5 RNA BRifEY) BT i) Rl s 2h s T, ROK
FEAS T S Bl A R FRURS: , PR T A
o
23 RenEA

PR, 124 N AT T B £ A
Forr M RNA R A ZS (Rt By™ B . A
KALFRBRUEY) FHE S T AR 3 M BORTE & b 2 K6

®1 &% RNA BXRFIEREMFEXER

Table 1 Some RNA related information of national certified reference materials for some RNAs related information

BRUEY)E 44 FR Name of reference standard

EHLE R Quantification result N E B Uncertainty/% ZCHR Reference

PN 4 55 2 M S R W A I T b v 420 I

T SR EEA AR SRR (PRRSY LV ) bR IR
e EE (NDV Lasota ¥k ) AZERERIEY)

SR ARG BRSNS RNA SRUER T (B )

ORFlab JEPH

SH RIS BRSNS 5 RNA FRvERI R (et )

E $EH

BRI R A SN S RNA FREYIT (Hre )

N LA

HPV16 E6/E7 RNA 5% R bn i) i

TR ST EEA AN RSN AE bk (PRRSV IXAL) BRRbRifEd) IR

1.29 % 10° TU/mL 18.6 [8]

1.83 x 10* copies/uL 12 [12]
1.7x10° copies/mg 17.6 [27]
7.70 x 10° copies/uL 16.7 [28]
4.30 x 10’ copies/uL, 15 [28]
6.10 x 10° copies/uL 23 [28]
1.10 x 10° copies/uL 17 [29]
1.13 x 10* copies/pL 16 [30]
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AT R &, WEH] T GUGIL 75 Qn s 3 5 Bk %%
I RNA FRIUERE o IRTEEESE D BRI T 48R 7
% BRARE D) SR LR B % AR E D) S, BT
TR EE RTINS TR e AR D A A R
P SRR . BRI Ah, BRI 8 Bkl
THEWRE AR EY T, BF R R A R TR
A, RV R bR Y R 38 B AN A AT R B 2
Fo BEE IR RE RNA FRUEYI R AR T8 B
PR, FREE S ZROREERE B R ST

PLEAZ T RNA bR Sire NG Y% . shi
FEFG A & A R, R4S RNA bR A
A R AR, (e SE BRI R AT
— SB[, HE, RNA AYRSE M2 RNA bRifEY) 5
MR — AL, RNA 532 3| SN FLIREE )5
W, WREE . VR, BEIEPESE, 52U RNA MR
R, fEsfn. (RS RNA PRifEY) R, 5%
FEAN T R RS B A R R Z5 1, LABK 1 RNA
R

K, 7F RNA bR R0 Fd v, A —
SOV AR () 2 A PRI R, st RNA FRifE) ] fig HAT
AP YetE, Rk, FEf X SE RNA bR i,
WAZFON LT T WERR 0 20 B, AR PR AN 23 38 LR AN
SRR IR . T 97 1 RNA FRiEdy R 4 4= 4
P Yty A i KUK, (o 2 5 B AT S I 5 A ) i
SHFE, RE—RIN Bt EAh, SR R
HAE 2 WL E 2 it PR A, AR
RNA SR e et B rh i 2 b Bl

38, RNA AR 5T A L AR5 et 428 ot 2 g
HF R — 3. =BT R RNA AR e S 4
AR AR, SR, BRI E RNA bRy i
AOBE R A A R, ELUR R bR A S — . X nT fig
PRI AR 2SS, SR TAE B9 s AT
£

ZE ERTR, RNA BRAEY) e B A7 A — s
B, ke k. A et HERIEL. R T Rk

X LB, BHIF G SR IGE 4 1 PR A7 R T 5%
PR, BEAT AR A0 Al BEAS I A R, [ I L 7
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