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Single-molecule gene sequencing - Part 1: Terms
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AR SCHFFEIRGB/T 1.1—2020 FRifEf TAE S NS 135045 AniE LSRRG S5 H FnES S ) Y s e
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AR S AEGBYT seotee—seotelese (3~ BEDRN I ) (ER 1R AY, GB/T ettt ( BAS0FJERINIE ) ©
RAGT

—SHB 1A Rk
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GB/T st 5E T BLIF DRI P ARSI SPEREPEAN D715, REAC AR BRI S i 20K, %K
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—R1ERSr . AR, H AR T SE B TR P U AR AUE SO, U HA SRRk i o
O3 TP T BB RARIRARTE AR AT 5

—R2uRy  MPAEREVEN Tk, HIAE T HUE 501 3 R (U PR RE AN 2R SR BT 1 5

—HH3ER I AEAAL BRI S R EOR, H BAE TS E T DR Y O RE AR S T e AR Ak
HHOREER, MUEREAS B 2R KON Tr ik 5

—HAR o BRI EOR | iR B a5 E B DR R e AR A E
SO RUE R T ZOR LV Tk, TR A5 S =R 51 A e i A b e 81 2 4 H S R
VGTEIN S
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BoFEENF $1857: K&

1 SEH

ARSCAESRE T 5031 Iy U AT RIE

ARSCRSE AT B0 LN PO ek . BT AORSLEEITIE . 0 TAURSLER I P IA S BR
N FEEHOR B BAT IS e R A B3 PR P e

RIS AR AR . BRI RARTEAE T

—ZH% (Sanger ) Iy = BEHA JRUHH 4 27— QIR A P a5
AR - ADOR RN | BRE R E A L RS TR E A I |
FEWERRIN PV A5 BOR O T2 E ORI T e ) e e

—— M A S AP BRI T AR S e A B3 BE R PR 5

— IR A A TR S ) B T BEE P B

2 HeMsImxH

ARSCAFEA LS | S

3 —fRE

3.1
E[E4H genome
—Fh A R B W T 1 e (E B B,
[2RiE . GB/T 30989—2014, 3.2]

3.2

£MH gene

P F YR T it — A REE DIRE = Y0 (N3 A sk RNA ST ) I —BOZ IR T 5, st L (s Bt
AHA]

R : GB/T 30989—2014, 3.1]

3.3
#%B8 nucleic acid
VERistA% (5 B BUAEUF B Rk h 78 1A I Ko7
S : ATEPIRR RGP EAZMEZR ( deoxyribonucleic acid, DNA ) FIRMERRR (ribonucleic acid, RNA) .
Dl . 1SO 17822:2020, 3.32]

3.4
B S 4% PE#XES deoxyribonucleic acid;DNA
DI ol PR T A AE RO I E B T TR R B W) o
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3.5

3.6

3.7

W

kR . 1SO 17822:2020, 3.17]

1% PEFZES ribonucleic acid;RNA
DI S L A TE B IR R G -
[RJE . 1SO 17822:2020, 3.42]

ﬁ% base
KERIETF ANV EY, &4 RERS FIEIE 1) 257 e PR s e i) bk

3E: DNA st E 26 IR (Adenine, A), S IE (Guanine, G). MUMELE(Cytosine, C)FNMGIRIELE(Thymine, T);
RNA H s = B IR I (A) B4 IR (G) M E (C) R R R BE (Uracil, U)o

CRJE: GB/T 30989—2014, 3.16]

EFFF base sequence

W BT O 0 e

e PSR RBEE ] XS R RS SUNE TR, R E B TR N 3on R,
3R : GB/T 35890—2018, 3.6, A&k

EENF gene sequencing

XPAZIR 53 —F AN R B L2 AL A0 00 5, BV 2 20 A% PR 0 F- RO BRI (A) . SS ISR (G) L M g (C) R g i
T)ECE PR E (U) S50 3 1 2 BCHE R Y DL i 15 S o

BRI YY/T 1723—2020, 3.1, 4]

X library
MBEESCE sequencing library
HARRERR/ANER, 8565 BL /s T 5 19456 0ReE 78 FF 50/l R il re

FEXIAFRE, VR IR I DNA . cDNABLRNARRZ R B

3.10

3. 11

U . 1SO 20397-1:2022, A i&Mk]

W EIRA] base calling
Wy R NS5 . A5 S s A b 0 S5 Rz 1 7 A (R A 5 e e i S 7 A B i 7

WEIRAIRE quality of base calling
M AR IE AR IR ROMER . i DU RN .
Bl o e S AR TR S B 5 R 2 B A O &R AT (D) FRoR:

Q =—101gP
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o
Q— WAL B
PSR

R . GB/T 30989—2014, 3.29]

BOYFEEMNEFE single-molecule gene sequencing

TESR K EXAZIR 73 F -4 T I Se i L 7 91 2

FE: SR TR B A AR SRR RS S R R BO T 2, X R ASAR D 1 S I
BN R ) ST . R A T 100 308 i e 25 LA S e T bR 88 1A 7 0 1 91 8 2 14 B 4307 7 2K

2. HFIRRMT R, ARIEASEI IR A AT, ST IR S R

3.13

BHIEENEFE direct sequencing

NG A 1 55 AL AL BRA EE SO, B R R AR AR B O B U B i 7 A (R S 1Y
Wy 7 =X

e RS RN AR REE

3.14

EIERNAE direct RNA sequencing

FEMRNAST T2 SCPERY T, B4 R U AR RN AR A Bl Bl 5k ol A 4 B 32 T 7= A 0 3455 4 0
=

3.15
SCETME real-time sequencing
TERALIR 5y W FESEIN e S K A s [R) A5 164 0 35 - R 27 B 1 R 7 =X
SE: OB T RN A BB AR

3.16

RIUEIEEIENF epigenetic modification direct sequencing

FRNAZIR o> A iR AL B , AT Zd ATk | A W55 D7 b A A BT e 42000 7 1Y)
Wy 7 =X

E: BMBLBMIEmC (5-HIEHImENE ) | ShmC (5-FRHISLMIMENE ) | 6mA ( 6-HIIEARIERS ) &

3.17

HBOFMFILE single-molecule sequencing library

SR B RN Y A WAL IR 5 FRP RS AL 38 AR T B SO B i R IR o+ 5
() B35 AT - 15 368 T P42 S A K S 3RS

S AR SOR MM T 23 Ry B DNABRIR SCE | SUEEDNAMRAR SO | WUHELRHEDNA SCHE S

3.18
BOAF—HMFEH] single-molecule consensus sequence
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TES T IREPI P, i 88 A HARDKC S HAr fr BE Z 88 0L | H 5 e Bl A AT FL AR A IE
JE A BN FASE  EAR AL T4

4 BHRUERARIE

4.1
MFEEE throughput of sequencing
LI T AT AR 15 H Bt o T2 15 S 0 R R LA 3R B
E: WETEARTERE TR AN, LIRS SRR AR A BEE ORI A
DRUR: GB/T 30989—2014, 3.21]

4.2

BEHRNFEEE throughput of sequencing per flow cell

FYGE TR, BRI B Rl A 8 S 0 e B sl T I 1 I SR A R R A A A TR
(LI FER ) B -

4.3

HEAIRTE)MFIEE throughput of sequencing per unit time

HYGEATII AR, B A TE] N AT ERAS P IME B R BB BT I A I AR B IR R AL R (LA
B3 ) e o

SE: BALIIFIE] (per unit time ) , /NI EL M

4.4
MFIE read length of sequencing
AV AT AT O B G A% T 91 B B R DA AR .
e T REFEMF PN S R K G . K NG04,
EIR . YY/T 1723—2020, 3.4]

4.5

% IFLK maximum read length

BAYGE TSI B SAR AP I B L, AR

4.6
SE15i5i4 average read length
PGB AT AR B0 B A A 1 e 9 B S B S R BB RS B, DARREER R .

4.7

%4 N50 read length N50

PGB AT A B B S48 1P 90 i Bl K 2 R AT HE T AR ORI, 2 AH 0 ) s S A -k )
B L SRR — 2 b B S — SR B R, DA BEROR .

4.8
B #iEIHK median read length
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B RGBT AR Y B S A% B Y 91 BRI 8 h K A R TR AR BT RL, 25 SRR NI ik
PG B B — P TR R S — 2 BO R, DA RS .

4.9

M /ERE accuracy of sequencing

HYGB TR BT S A TS R B, RSP 9 B A BLS I Bor— B R A S 2 E A
— R,

Wy HERA B 5 i aT 12K (2) R

Accuracy = Matches/(Matches + Substitutions + Insertions + Deletions) ---------

=

Accuracy—M 7 WERA FE ;
Matches—— X} IERATRIEEL ;
Substitutions— A IRIIEEL ;
Insertions—i NFIRTRIEEL;
Deletions—— R A TRIEIEEL

F: HTREATIINTHN .

4.10

L) ERE average accuracy

YPGB AT AT B S AR T A P8 B, RGP S S AL S W Sy — B S & 5 5%
FEANET S, A P8 R B S 25 o — B .

F: HTFIA R IR TN .

4.1

R HUERAE median accuracy

PR GB AT A B o A A% 00 7 40 i BE e e v 5 & 2R T HE S A 2R, 4 BRSO
W3k 2 SR 3 o BEE A — 2 iR B e — 4% R BB TR

4.12
XBUERAE modal accuracy
PAYRIBA TARAR B BT 1 B A8 1A 25 7 91) 7 B A e A 88 T A 1T v ) e v D 7 ) M 32

4.13
—H 4 HEFEE consensus accuracy
UGBTI BT S A TS B, &2 78 oW BOEAL 3G 15 B 1) — B P 91 5 2% 75111
— R
A1 FR R AT A2, R Bk R A B IE A B R RS B R DX 2 AR L A B Bk
FIR,
2 TSR AT

4.14
BRNFEMEE single-pass accuracy of sequencing
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PP AP R B, HAREAIER RIS A 525 75— B

4.15 B F—HMMEFEEME single—molecule accuracy of sequencing
BEXT AR 3 F AT I . RN SR IE (2 E A DI | A6 — St e R U I
ITIEET) Eﬁ%?ﬂﬂ@f?ﬁﬂ'ﬁ?‘%fhﬁﬂﬂﬁ — BRI,
e XSRS TG A6, B3I PR R BE A [ T BRI R 5 X SO S A T A — et
JPHT6, S — SO I R B A5 R OR R — SO P A B 6 SO AT T BRI Y - &, By
B> QU1 ) 0 Y e i R e R e e G G R

5 RARHEXKE

5.1

BOFSLRRHEMEFE single-molecule real—-time fluorescent sequencing

FRANKLIR 04 [ 2 FE A LIS B R A B NS, RS [ sE i i s, Jf
PR LK PG E S, IR B ARA IR 4T BRR L 51 S5 i A 8 iy 7 X

5.2
BOTFHRKFLEEMF single—molecule nanopore strand sequencing
$/\1‘?@2ﬁ¥}&9¢]ﬂ€ﬂﬁgft E)ﬁﬁﬁﬁflﬂ“Qﬁﬁﬁﬁﬁ%ﬁfﬁﬁfﬂ%]?i_—@ﬁ%*ﬂ, Ffr=
SRR SR, AT S S SR ARAAZ R 7 T B 1y 81 B s B I =X

5.3

BOFHKRFLERZEMF single-molecule nanopore tag sequencing

AR TS TAUOKILI R A BH G , FEE s it f v, aBnic e 590K
FUHEAER (ZEdalidfh) FPARRE i ES, SRR 751 KB 5 B Iy 7=,

5.4

BOFAEIAME single-molecule sequencing by synthesis

1M 32 AR IE PR SR IO IR B AT A W B SIS N BT & I R B R A, SEELXT BN R
I REE  H R A 7

5.5
WHEMFE duplex sequencing
XA % M L M S T A T I AR ) il =X
SE: XEAMESE TN B H AR T S AREE R A AR B TR AE AR I MR

5.6

TEIA—EUMMF circular consensus sequencing

ISR AR, XA FIEAZRME T, FPAEFERT, &2 FE7 X 555 17 s
ETE B R =

FE: AT TR SE G AL AR AL BRI A5y =X

5.7
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FiERF subread

PEIR—FNEN b, AR o 19 B —F8 0 PP R AR 1 — I S 9]

FE: SEEKASIAR R ol MR E — KB —%E . BN, EXTEER RSO, VR IR S AR AR A 5 T AME AT — UK,
AR AR e

5.8

B IE{SS pulsed fluorescent signal

PR SERF DI P B, DGR PRI BOAZ F R IR ARSI DX 3ak - 7E R A B T A A % 2 I v 4k
51 W5E, 76 R A ekl or T BU& T A& 59 B9 56 B Rl R 22 DO R 5 .

5.9
EFEHEH S P zero - mode waveguide (ZMW)
— P AR N EA AOKFLIE S5 F B GOR BRI T2, ARSI AE B A PR/ MAER P & H R 62 A

T

E: W T RN T ORI TR R T R 7R LR SR G R, AT S B BN -5 U PO AR
SO, AT TR E BATERI N OLE S, ARl e R IO T

5.10
488 EE dumbbel |-shaped |ibrary
At FH K 3 25 ) i ) 65 A 0 KU AR 43— FA) VA S 124 322 4 1T T2 S P8 I 48 T2 PR B0 00 S )
b PRI I I o 4 = < o o 1 5 5 N 0 2 7 e i 1 e = % v 1y e Y e85

5.1

MFEZHHFE kinetics of sequencing

Wit e, B RRAE G U i TR S i A [a], 7 AR i ko =05 5 2 ik onh 5 B2 5 ik o
[P (B 7 TR AE 22 S E RIS, JE T G ] R T A R 4+ L M B =

5.12
FREFRICHZEER tagged nucleotide
T B F YR FLBRZE I i B BR By A e R AR 2 T BB i IR
A AFETRY A AR T

5.13
ZHAKFL nanopore
FA TR @B K G FLIE , S SCIRREE 7 51 deht o B o B e e o
e E S EYEAFLIE S ESSLE,

5.14
KFLMFE B nanopore sequencing flow cell/flow cell

FERAR AL 5 S A S OB i A2 F 1) 5 B DM B

5.15
OJAZEH motor protein
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B TAORLEEN . TR IR 2 T AT EE A 2
S ONRIERE, AT LR ARSI EA

5.16
BHiEN X4 Adaptive Sampling
TCrT A E SO B A TR, SRV AR ok A% v S A B R AR 4 15 9] ) B [l I 5 3 o
e ORI HERR, ATARYE DNA B BemoI iR P SN, 2 aldi g ] T — 25y, LA ER 1
J EVBR s e D P 5080 1 T
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GB/T 30989—2014 =3 1t F PRI 3 7 AR AL

GB/T 35890—2018 =y 3 e I 7 45 4 )7 51 A% =R

YY/T 1723—2020 i 2 56 B 4%

ISO 17822:2020 In vitro diagnostic test systems — Nucleic acid amplification—based examination
procedures for detection and identification of microbial pathogens — Laboratory quality practice guide
ISO 20397-1:2022 Biotechnology — Massively parallel sequencing Part 1: Nucleic acid and library
preparation
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