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Abstract: Since the formation of a committee under the guidance of R. E. Buchanan in 1936,
microbiologists have developed and refined a nomenclatural code for bacteriology, the
International Code of Nomenclature of Prokaryotes (ICNP). This code has greatly facilitated
recent advances in taxonomy and related fields of microbiology. Technical developments in
omics have led to a surge in genome-based discoveries of novel uncultured species, many of
which play important roles in environmental and medical microbiology. Nevertheless, the ICNP
only recognizes cultures as nomenclatural types, thereby preventing the names of the uncultured
microorganisms from being validly published. To compensate for the ineffectiveness of the ICNP
in creating permanent and stable names of uncultured taxa, the Code of Nomenclature of
Prokaryotes Described from Sequence Data (SeqCode) was published in 2022. The SeqCode was
formed with the intention of complementing and someday merging with the ICNP. However, as
the two nomenclatural codes currently work independently, the consequences of the concurrence
of both codes on the scientific community are still not clear. Here, we introduce the histories and
principles of the ICNP and SeqCode, summarize their advantages and limitations, and call for
scholars to both respect and utilize the two nomenclatural codes of prokaryotes, aiming to
facilitate the establishment of a more reasonable and beneficial naming system.

Keywords: Code of Nomenclature of Prokaryotes Described from Sequence Data (SeqCode);
International Code of Nomenclature of Prokaryotes (ICNP); nomenclatural type; uncultured
prokaryote; taxonomy

iy 44 1 (nomenclature) /& 5 4= ) SZ K 4y 44 AR, 1T H N A ER A 5 9l B ) AR A
(naming)AH 5 A JEAS KLU | Jir B A 2 5 00 g 2 HAT, AN G2 2R E PR
G, HHREERE DR ARG PR sE Wy ix 24 ¥ # (International Code of Nomenclature
RN FR (name) i ——XF b . (i1 ) # of Prokaryotes, ICNP), ICNP i [EPRIFAZA- Y R 5T
B “MAIE, WMFARM; FAM, WEAR;  2~Z5 52 (International Committee on Systematics
HAR, WALRANS, WM. W, 53 of Prokaryotes, ICSP)EA 7455 . il & 0 i iRt
A0 DA AR AT TS . iIC AR ICSP M Rl EE R it &5 ICNP BB TT BRI AZ
WA RSEROCTE ) o ARG — Dk AW 24 E 00 BAL, JF45% International
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Journal of Systematic and Evolutionary
Microbiology (1JSEM)F# H it .

21 22Dk, miE sl PR C ek 2
L TR RIS 9 . TEA AT a3 57 1
THOLT, R % 3t [N 4 2% (metagenomics) Fll L
2] iy 35 DR 2 24 B R AT DL B AR AT A R A
LA, B 7% 2 DR 40 21 2% O [ 4 (metagenome
assembled genome, MAG)FIFZH fif] § 44 F [K 20
(single amplified genome, SAG)*, #KTii, T
KEBREFEH YN MAG/SAG 38R E A 5E
B ENA, I BAFAAER s B ny T g, HAR
HJE— BT R BEE R E AR RS B
SONEREGHE, =AW R, 15
MAG 1 J5 12 I 2 3 20 TR ik 25 DX 4 7y ol ) Joie
w4, HAl, NEMAESRSETEART LR
ARIEEFWMAEY MAG #i#liE, KRS T3],
IR JEAZ R W Z FEVE R IAR , JER ARG TR <K
ZHC WIS R 2 — o TR R B
I A W) R 8 Bl Y A 44 1 AR AR R B IA
Al WA O R I A% AR s AR S, e BE
JEIRAZE YA 24 0 E R AL

SR, W T a4k, F3H
IR SR MAEY a2 A . TR, o —
JrTH, TSR RS 0 A= YR Ry i 24 5
#(nomenclatural type), 1&E H F 4l 55 = 5 E Y1)
i 4475 ICNP JRik I T AR, XAE
— AR L2 U Y 2R R S R R
THRE X B AP, ARG IR ME YRR
iy 24 R0 N7 9 B8 41 3R I A% A W) i 44 15 (Code

of Nomenclature of Prokaryotes Described from
Sequence Data, SeqCode)7E 2022 4E1ER K A7,

HHR SeqCode A7 ELH1 ICNP 7= A 5 Kyl
IR REAR B AR AT ICNP & AT REME:
HSEAE AP F ST 21T i 42 158, SeqCode
H1 ICNP FfA72 X 22 AR L= A (B R 52, 4154

fre sz SCBRR g . DI, R A W i 24 R 2R A
ZR R G LTI IR

1 %8 ICNP ®4&

1.1 ICNP % RAH#E

AR 19 a0 20 tHhat BB, e
F AR (M 2= 45 58 ) (Botanical Code of
Nomenclature) (8 HEF 74 4%, DR R AR B 40 B
PO R —RIR, Am THEY. Xk, A
e AR RO A R BT 5T 07 VR R AR, 20w
ST B IRRRAE, IR Bl 24 iR (type)
RN RS IR, T R 44 0 )
FrA s EESR S AR R R, 1930 4R, 7R AR
AT — W E PR RUE R b, Ao
VO T E L TR 2406 1936 47, 1Efe
FOAT A B BRI Yo R 2 B 3 A0 TR
¥ Buchanan ALl — & 2y, T
B R4 E R ), ZEAS
JERAE 1939 A IE M7 #Y [ Br 4 1 6 44 22 51
2> (International Committee for Bacteriological
Nomenclature, ICBN)®, [fiJ5, ICBN £ 1970 4
2 R E B gl R & 4F & Bt 4 (International
Committee on Systematic Bacteriology, ICSB),
T 1999 4EH 4 ICSP, FFTHIZES . 1936 4 4
e 4 I Z BT , T 1947 EEESENL,
AR CEBRA R AP 227580 ) (International
Bacteriological Code of Nomenclature, IBCN), Jf
T 1948 AEIE KA

1958 4, (I FR B -5 0 75 2435 0 )
(International Code of Nomenclature of Bacteria
and Viruses) IEA &A1 (K 1), #A R ZEA T ICNP
55— R, (HAL A 2= AR 1948 4E A5
— R Bl 5 A A 44 A DG S A T R
1966 4F( [ 55 21 7 A 44 12 B8 )(International Code
of Nomenclature of Bacteria, ICNB)IE= &
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The tentative code was considered at some length 1939

and placed under the aegis of the [CBN

International Code of Nomenclature of Bacteria
and Viruses was published (recognized as the
first edition of the ICNP in the 2008 revision)

IBCN was renamed as ICSB

Approved Lists of Bacterial Names (1980) was 1980
published
“Candidatus™ was proposed for naming 1994

uncultured taxa

ICNP requires type strain to be deposited in two
culture collections in different countries

ICSP rejected the use of gene sequences as type
for naming of prokaryotes

The 2022 revision of ICNP was published;
ranks of kingdom and domain and change

of the type of the rank class from order to

genus were also implemented

E1 5EREZENHEZERNAICNP)EXHAEIRL
A brief history of the International Code of Nomenclature of Prokaryotes (ICNP). ICBN:

Figure 1

1936 R. E. Buchanan begins to work on a nomenclature
code for bacteriology

IBCN was published (available on the ICSP
website)

ICNB was published (available on the ICSP
website)

The 1975 revision of ICNP was published

1992

The 1990 revision of ICNB was published

ICSB was changed to ICSP; ICNB was
changed to ICNP

The 2008 revision of ICNP was published
(initiated in 2008)

ICNP includes the rank of phylum

International Committee for Bacteriological Nomenclature. IBCN: International Bacteriological Code of
Nomenclature; ICSP: International Committee on Systematics of Prokaryotes; ICSB: International
Committee on Systematic Bacteriology; ICNB: International Code of Nomenclature of Bacteria; ICNP:

International Code of Nomenclature of Prokaryotes.

A, % WA 220 8 A A 4% B0, DAY 8% Jeh B
20 R B . SR T 92 R B W )
BN, JERAR AP HE S . Buchanan 1 53 A9 i
ZE ) e JE — BT R AEFE 1975 4, iR
ARPEH T 3WEEYAE, BAHMREH:

P4 actamicro@im.ac.cn, & 010-64807516

AN E A Y AT 44 B 2R AT N E JF & A A
UE 44 5% (Approved Lists); Hr % £ FR O 201 & 32
1£ International Journal of Systematic Bacteriology
(1JSB, 1JSEM [T &) ; W20k HERUR R4 R
5 E R R
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1E 1960 4% 1980 4E[H], H T#k= A4
PRl R B G R, BRI T R RN
WAMTCIEIE R @A, TEE T A0
K. 1980 4, TEMAF A2~ Skerman
IS H T, — 2B a2 25 HE =08 30,
[F]4F ,  4f T8 25 #R A IE 44 5% (Approved Lists of
Bacterial Names, 1980)1E & 1, R#IZ45 FUL
SR P 24 FROBE R AR AR R (K 1) 244
ST P R AT A 2 20 TR 44 PR 2R 8 R 0 S 2 ) R
MG — bR PE R, BOA R R A Y i 2
DR AE DR B 56— IR KA 5, X432l
i, SRR, S E R %K Lapage
ZRHPME TR A4, fHE 2
B, AT AT X EE AR 2 R
P2, RIS ] A8 R (rules ) 1 i i 424 g 2
W (recommendations); X AN [ ik | i 24 A&
FOR AV, AR ANy 4b B Ay 44 R 2R AT T
TEANHEIR . ZIEME L ZWIELT, 16 1992 4ELU
ICNB 1990 4EEIThAIE X b, T 1999 44
B4k ICNP, J5—/i ICNP F 2008 4EF-4
BT, T 2014 4E55 -+ DU J 240 0 2 AW A 4
“#(Bacteriology and Applied Microbiology, BAM)
K& EERAFESR, FHT 2019 4 1 A7E 1IISEM |
KFe. 202142 H, 2 1CSP Z iS22 kn,
ICNP IEXH T T AT £ R, IFM e i H
“otafE A FRIEHR ", X BT A
A AT <I7] (phylum)” 1Y 44 F) & A2 T i 50748
) FESEAR AR T T Z e g, B
7By ICNP 2022 FEITHRT 2023 4 5 ATE
IISEM 44k b iE 20k #1°1.2023 4 8-9 H ,1CSP
W HEERRGABERS, 24 NFEH)IER
¥4I (domain)” Fil“ it (kingdom)”24 A ICNP iy
2R (E DM,
1.2 @EZEMNEREN

i 44 2 A B 58 b i B S 0

WRRRE A BCAEE . WIER A 2R, WA AT Rl
MO AT IE . 0, 7E ICNP 5276 F 1980 4F
P20 T 40 RO 4 S R AT Z 00, B 0 RO T
20H 9 NI, FETENEY RS 240
A RAA A i 58] SRR AN A2 it A2 75 RDHE, 1 HAS
[F] 24 BRI B D) & AR —3, X" FE A T
B 2 /R R A U AR W) 2 A R R . IRTESE— 1Y
i 44 6 TR BRI P ) by AN AU B
BREE, WREH—IDHMEE . T—H4
PR, B8 R0 B Bl I ] O HERS , 2875 B
R B PRI XME o 7 4 AR 2 B ) ZE Y
T, HEE AU E R, DUREEIA
AW 5 B TR m RON
AR, R 44k SR AR 52
K 5 81 W 19 44 Bk — — Xt iU, 3F DU “general
considerations” Fll“principles” T X 2 BN %5,
LB ff B > A ) S AR AE 4 26 2R 4 vh X o — A
Sy FIME— A IE A PR . 7E S b SE X
— HFRAER IWME, Pt 4 S5 A2k
W—HAESEAT, T E A A B 5N B
GG L e VAP S S R B T S A NI A B ]
R N R 1Y 43 2850 W i 44 Fe, S
BRI S RAFAE 22 5 o o 4B LB
TR — G — . RO . I B AR 16 44
ARG XA RET, fiv 44 LA A F LR
5 Al
1.2.1 S¥ISEHaRHwEY
XTI, AW IR Ry o3 2K B
Jt(taxon). 5 HA AT 44 LR —FKE, ICNP X 4= 4)
SRR SE SO, Ho2 ST H il A “any
group of organisms treated as a named group in a
gy 2K o
(taxonomy) I #5 43 28 (classification) . % &
(identification) 1 fiy 44 ¥ (nomenclature) = K %
o MALEMBET AL MAY KM%

taxonomy” [consideration 7(3)] o
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E, ERIRHE T WM AR B o 28 BT (R
J& . FhEE)E A4, (EINAT R X 8 53 2K BT A
TEAT AL RTT T B N o G, ICNP X Fps
WA RE SCnT LUBA DRA55 A5 AN [F] 20 227 WL B E S
N R RE S PR
122 HFRBTEFENIER
TERZHAR 2L, X — b BrR 1
#8E (nomenclatural type 5§, type). HzUHA
3 ANJTTHRENRE: HoE, WEMIX AN BITAY
1E; Hak, A — A RS S s T
Al — oK HOCiR IS AR SRS 7
FHIT, X—FEAE ] DLy i I
A AR ACH e HI0, XA
3 ANIhEE. rREITRE LV E MR A H i 4
FERREY, ANR— AR B AR U A

N

[A], {EAS a4, BRUCR T A PRI X,
AR AR AL

e R ST S e W B IR AR s
AT RAE S B A AR S, i 2R
ARG ENERR(E 2); 7200141 A 1 HZ
A, AT DURAE PEAN IR A . PRSI
RAGFEA SR (& DI 8 LA E s Ry
FKH UM R TR — 52800, filn
B — A, B RS oni s —A
1R (2023 ALY, FFA 2T Mo 20T
PR R JE) . Ik, g — 4 2B oTER ] LA
2 B R 42 5 Uk B AR AE i S e B (T
B P B WA B RTE— . B2 PR
I8 SCRER T X 53 28 B0 i 4, 25 e 18 X )
AL,

ﬂbbrevialions used in publications of names of new 1axN
%

\  Designated genus

Type Taxonomio: | Name / Newly created \ Ty
= category suffix o New combination
Abbreviations ICNP rule
= Tl Subspecies » subsp.nov. —» 13a \| /' comb.nov. 27,33a,34a
esignated strain : I
SS];emes R AR <l e New combination, when an
HDZEIUS blished epithet (taken from
Designated species fed P
'8 P Genus gen.nov. — 27,33a the basonym) is combined with
Tribe —» -eae another genus name to form a
Family — -aceae == fam.nov. —» 27 species name, or with another
. her epithet
Suborder — —incic genus name and anot p
Genus on whose to form a subspecies name
name the name of / Order —» -ales = ord.nov. —p 33a
Fhebhigger taxon ; Subclass = -idae nom. nov. 34a
AL Class =¥ -ia = class.nov. —p 332 A new name to be established
Phylum —p -ofg —p phyl.nov. —» 33a when the establishment of a
o R IR 3 comb. nov. would lead to a
g gN- Nov. : 8 homonym
Domain —_

—~§ dom. nov.

33a j e

B2 ICNP 94 RBR. HRAM AL

Figure 2 Taxonomic ranks and their name suffixes and types in ICNP!

13-14 : :
] New creation means creating

names for newly proposed taxa. New combination means creating names (renaming) for existing taxa. *: In
special cases the place of the type strain may be taken by a description, preserved specimen, or an illustration

(see Rule 18a(1)). Another two abbreviations, “corrig.

ER]

and “emend.”, are also frequently seen, “corrig.”

indicates a corrected typographical or orthographic error, and “emend.” indicates alteration of the diagnostic

characters or of the circumscription of a taxon.

<l actamicro@im.ac.cn, & 010-64807516
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123 Z#R

— N B 24 RN AE T R BRI IX
I RA WIS IR A 1751 43R, B i
Yy 2% Z M4 (Linnaeus) 4 i 19 DL T 15 F1 A i
TR B35 (& 4R, Ly XY
A A IZ B TR AR 4, IF N
AR PO SR AL T —ARE L T, R
HIEMAPRRGE . R, MR A, &5
KW B2 2 BRES R T A2 1Y, el an
TR IR RRER < B+ B e A 1y
20 4RI 2 [l B T IR R R AR A
[f] — N ARTEA RIS . v a5
AR A AR B MR R TR, AR
WL TR I ARMEBN T A= Wy i 44 I
AR S D B (AR T RSB T
HAA BRI . BT, 1 TiELR S PR EAE
R 138 43 b XA 5 F 3R AR ). R 2B
SFGARRL T AN A TR 2 D, ok
ARG TR RN | 254 R AF R4 v
PR, WL M, HER R IEIR UL . R
SREEEATHR T — g5 w2, (R O
SR, ICNP "R 7 T 18 Al A i 18 21 7 o
%, FAEEXTT G E T — LA S PR A4 KL 00
AW FESrh, BT R 2 B R T A
KL FALP RIS ) & — JEA7 B ], A
B Z RGTE . X R A IR F
ICNP FY AU A P 2202 Wi & 2R T K
B k24

FEr, SA CEPOREE RS 250 )
(International Code of Virus Classification and
Nomenclature) A A JEF7 T iB A4 R, Hifth—LL
(R AP IRERTEY R R R -
MR T B T IR A A B A T i 4
AL HTE: FT L RAIE A% PR 2R ) S S E RS SE T
ORI, FERL T EE R A5 BT H Iy TP 3

N, BT REETE LB Ak 2L i 24 R
SRR TE R REYE , A
124 HIPZMAGHIREEMYT R

i 44 LT L P — 2 T 0 52 2% 0] R Y
RO %, BIANTE AT B— KA e DL,
i 44 P RLATH AR RE A 38 1) 3R G bk G R 25 A
WS —MHAFRRG . REH EHELEARVER 7
FKIICHE RPN, B PR AR s 4 e
B TCIN IS AR I, H A FRmT LAk
A HSUE R BB FrA G . AR AR
)3t R 0200 5 T AR FNAE TR 44 s Y RGN
HOPJERS, RERUEA R T 5 . FEARFEX
Sb ja) Bt FR R, I JE AL (priority) & S A U
B B A A% e 3 1) 44 AR S R g 32 BT Y 1
fif 44 FR (correct name), i SCA (BB HL 1) 1y 24 B)
E] ) B R T 44 Bk 1) A 1 A 285 BT 44 R 11 e
—Me. TERMFERN , #FREIE S A AR
FHICIR, PR dp AR DG e e B = 1 42 B XA
ful J5 Sz R =AU Fln, and—A-Fhg
a0 — "1, BMEEASE T, Frni
0 AR ASAR (U S e 7 B 4 R 9 Bt
SR TE R B A AR A Al b S 44 ). Gk
2 IR IE, B R AR RUR R A AR ED IE 4
FRo WER—DPFhgor 8], PR B 25
TR B IRk W 24 Bk o R H IR i 44 46 =X
R, a4 AR 20 R B A 4, I
EHFFEMI R MR E S, R
i 44 WA =R B A 7 I p AR, PR B8 A R
g2 . WER—AJEBARSr, R e R
1) Jag WA 25 BR ke 1 & 44 o
125 59EFHXFE

KZH w45 AR IS T 7E 4 252 [m) R R
Frrp 2B il ICNP 8 Principle 1(4)H05E -

“nothing in this code may be construed to restrict

the freedom of taxonomic thought or action”!"*!,

http://journals.im.ac.cn/actamicrocn
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SRIM, TESCERH, ArAa ik AR R4 X
N, ICNP FIl'F SCEA ) SeqCode A % 11
NIRRT R AFRRGE, e # TR
JEWR 25 FIREE A PR S WA ) 2R A SRR 1
FOFERN b RIREHL, ICNP LR 7 A% 4 9y
FELERLRR PR S0 s IR R — AT
& F—E, B EEEE T EENE
G, BURE. B WA BRI B
JERZA W ZREE T /R, XA I A TE 4
BT, ABSEIA 24 TSR T 1 — R 5
N RIER, R HAR 55 FARF

T, AR IR sz oy I H
5 TR B 2, PR R 432 (classification) Fl 4 &
(identification) 1) J7 ¥ il Ji2 W 25 bifi 25 8 46 A (1)
KRR AR . Fildn, 7€ 20 thad 80 4FAX
O 2R, R A% AR g S e DL < BR E M
(determinative)” Ay 3= 2 Jg ], BV PR B — 43 25 1
JCI Z ARSI IR, ARET I AN S 8 & R 2ot
ZIP AR R FIL, M4f) ICNP JEH &
PRI A HoC i Se g et . Jaok, BliE 8%
SR OTIE R R, A R T I R E
REREFHE, RBOMEBRTTHAREET
KRR, X —d FEH, ICNP (B4R 1 2
R TAMAGWREN, 2Btk o2k
W BB B B FRTEAE G0 R M R R LB 4
Ferp PR AR LR
1.3 ICNP ZF7ERJa)RR

FLE 20 fiE4D 90 4E4X, FHE 16S rRNA J
PRI P 50> F AW HR R R, xR 3RS
ali Br FE W 025 B (uncultivated taxa), FRAEIKEE 43
FREAEXS FLAEA T A B R T R . SR 17T, ICNB 1990
AT IR A 5 F AR LR 3 4 ) A= )
FARMAT AT AR RLE . — S22 E TS, b
B AHE AR BT FIR 3K — 7] 82 R
g i, P ] ICSB 42 30K <8 % (Candidatus)”

<l actamicro@im.ac.cn, & 010-64807516

FTFREEFH I ITr a4, 1ICSB A H
Candidatus 44 R Al L F iy 24 AR LL bR T 1551 43
r Z bRk — B R 2R, (HEAR S8
ICNB A A] 4= 54 4% FR (validly published under the
ICNB); HAMOCERE o B G e Mt i B e
A BB AR 2 o = R ICNB/ICNP B T %
11 24 W 3] P (etymology ) A T 29 o, o X A5 = Y
FAEUESESE T ™A% 22k (UL 1 30) ICNP A hy
3 Ao AR AT T A SR AT LA S Lk 4 R
ARSI E PR AN B L 000 <5 B
%o B, M 2001 4EFF4R, ICNP 23K (Rule 30)
Bl i 24 A X TR R 0 7E 2 /D A B R PR
PR H U AT DR o SRR A R bk 2 1% 37 ) i
AR X —F, P T BATHY ICNP Ags
W J T4 1 )7 50 & B0 g B BT o R OTI 44
FRNGE A 0 T T HA e A . Jibbh, —
S 3% 5 Ak 7 X AR )b R B A 52 B
A2 oh P P ) R M X AR B R Lt DR Ry G
B X A TR AR R AT R K ) SR T X DA B A 44
il

5%#J, Murray F1 Stackebrandt®*>¢F+ Candidatus
fREE U R T 2% ICNP H Rule 30 6 T
PR PR PRI ) T 25K . ICNP 2008 &3 R A
& 11 (Appendix ID)H1 R4 T iX Ff Candidatus 1)
fin#, 720: | Candidatus (RHA, TI4E5 R Ca.)
Je TR A < 24+ <@ 44 s FhomiE> (3
AEHAVH R ; Hii& Candidatus F27 #5555 i)
IISEM Zk P& 5818 SCR S Epf: L JE A3 M 1y ic
S (entry)” {5 HFULRA LA AAE 5 1JSEM &R
TEWIRATNGE 24 5% SR, ICSP I ARARLT Hi 4k
Frix—264, HF) 2020 4F 1JSEM A & £ H—10
Candidatus TAxE 24 5%, i 1 #1EF] 2018 4FIKZ
AR 1091 AR, BiJG, 1ZINE 2 5% DL
Sy DX Al pEAT B H P (R 1), 4R, Candidatus
AR R A R R MR 2017 4E%T



B AF | YR, 2024, 64(7)

2159

#1 HBIE IISEM 275 E % 89 Candidatus & 3 (3| B 182 B 3C#ik[31,33])

Table I The number of ‘Candidatus’ names in List No. 1-4 published in IJSEM (modified from references

[31,33])

Period covered List No. 1 (2020) List No. 2 (2021) List No. 3 (2022) List No. 4 (2022)
1995-2018 2019+addenda 2020+addenda 2021+addenda

Classes 7 7+5 9+2 15 +1

Orders 12 11+5 17+5 17+1

Families 25 16+6 19+3 19+1

Genera 329 53+14 46+30 280+4

Species 706 86+24 83+90 1 017+15

Subspecies 10 0 1 0

Other 2 0 0 0

Total 1091 173+54 175+130 1 348+22

“Candidatus” status lost# 54 2 2 8

Years in brackets mean when the lists were published. Numbers after the plus sign mean addenda names to the previous lists. #:
If a ‘Candidatus’ taxon was grown in pure culture, and then its Candidatus’status lost.

X K2 400 4~ Candidatus £ FRAGTEAT RS, Hi
120 T T ICNP A2 KUY fe R A
Candidatus tA5E 44 5% Y, B 1/4 122 FR T 24
1§IE[30,35]O

HAN, “FRE+HEUF (alphanumeric) Y 7 20,
B TR WMAEY a4, JoH R R AR
CHTHRIRERE LTW EREMERN—
16S rRNA L FA, BN Z 04
SAR11,SAR116 %%, #IX}F Candidatus 44 %, <7
BE- BT A ke = BEUBE A — 4, DI
HEL T K& R 4% FR (synonyms , HLFR ] 4 5+
)0 Y, RAIET Candidatus Y421
R J2 Ay B RE 08 % Al < - Bk + BT 1 i 44 2l
Kellm i, SR, W ESCHTik, Candidatus &
L ARPE ICNP IEACRYY, “FRAETF R S PR
K Y At — B 24

18575 52, DNA 38 7E P % 2 A i n
Al ICNP X} Candidatus [P E BT, #iA R
SRR A 22 DT AR R KA RO
SRR W S E Y i N8 ] SR
2, WA Z R A AN C BT R T

Z [l HIANE . ICNP A1 I A W) i 44 1k A
Ja, AT B LI AR R 1T GV A R B R
e RZH0, W25 10 4895 | & T X% F ICNP
Tl 24 75 B ZNT I8 . ICNP ATH 5 ZEAS T 38 Fl
e AE S 2 IER A 2R, A RERE LT
WPz 55 T oA AR S

2 SeqCode W % & h £

21 REFMEDHEHNLEM

Wi A e A I i AR OR 8 22 1 W P B
Y ZREERETE, AT R A S R G b 1%
THT EJTH MAG/SAG. i SE3E K 41 1551 [
TR TR EZ I, REEREHRTEHITTH
HE PR DA R Aol oA ik PR 2 22 A4 1) A it 78 TR 21
PR A W KRG Tish, B
HIF P W T I AR E . BT RGE LB
Feal oAb A At o 2R R 58, Bl nde FAR
e 1 KL X 21 43 25 U JE (genome  taxonomy
database, GTDB; https://gtdb.ecogenomic.org/)"®,
H i (release 09-RS220), GTDB 5 7 11 FZ4
PRI 59.7 AR 2H , Hhads K2y 28 T4

http://journals.im.ac.cn/actamicrocn
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MAG/SAG, 4 m T AT 45 R T/ 2 4
PERIAI . SR, 5T MAG/SAG & FLAYH o
HBIUAFAE AT A IR ELAY A1, 5140 GTDB fifi
CERHRF B R, A R 2 Sk b
Candidatus 24 #% .

SEZAYAE, A% A Y 2 R A
R Fh S 2, fldn, 2Bl (Orchidaceae) i 4
LA 2 28 000 B, FLE AR A EREE 2
HajE A AE it 200 8, mAEw RS T
HHARN—F 53 o NI 16S TRNA JE [H 24
I MAG/SAG 7HTiRI, C kRl sin
A 2 AR AR /N8 53 . #R4% GTDB 1
Bidi (release 08-RS214): A E:FEWFIOECEA 2
— 2B HE 3 4% B 114 35 R 4k 2
1470 it 65 000 ASE X HER a0,
i BT SR AR 1) 2 TRt e, AT RE SR A IE X4
PRI Rl Lo ) L R I HAn, kR
B R ZHC R 2 —, SRR SR
SR 1) 24 FR AN Ay il 202 DA ) 9 T H B =X
Bl . o SUBORISE IR, B F T2l A
HI A £ A0 ICNP TGk H T AR 55 F- U E W
(W F30), X AE—E R 20 T ik ¥ 2R
5% B & 7
2.2 SeqCode & RHTE

FLZE 2015 4F, Hedlund Z5P8F1 Konstantinidis
25D &k ICNP Hh Candidatus P& FKr
FT MAG Hl SAG A FRIER A, DU
FEFEAERE A IR ELAY ). 2016 4F Whitman™”
IEAE 1ISEM B R SCEUETT ICNP, 5 it i
IR N E B, XA LI Candidatus
ZFRIEZA R . B PR 56 24 FR P A TR A
G5 — 1 A] K% I TR 85 3R 00k W i 4 R
2017 4F, Konstantinidis Z£42 A h oK 55 221804 ¥y
WE-ANRENTHRRGE, o TETER
it MAG Fl SAG BN M7 A 44 RGE AT et o

<l actamicro@im.ac.cn, & 010-64807516

4, Hedlund F1 Reysenbach /5 T 3¢ [F EH %
Bl & o REMEY) Z MR = O R B
B, A= 10 F5UEY R G020 10 e il e i
Mo T, 2018 4 10 J1H1 2019 4F 4 J] 4352
1T 7T Z2RE& EMZL N2, m& BT —10
U0 SR T R TE AR (B 3), 15
B T AEK 120 A AEY K IAAT

Jr%E A (plan A)SZE B TTIATH ICNP,
TEX 3 AL R SR ARG SR B s L T,
DNA JFIME R AR B FRERE R fr 2 B 4 Ak
B (sl e SE B 32 ) b ARAS B U E YA E
Ren] BEFE, FaE i DNA FRAIE BB i
YA SE R AR BE IR (A48 IR & 55 37 90 h R B
) DNA J¥41). H% A #itfE ICSP Fi%Z
PR TAE: H&C AR Candidatus #F5; filE
DNA JFF5dsraME; BIE Candidatus 44 FRIf4%
— AR TE B (B4 53 3378 uncultivated |
Candidatus #l environmental fJ F4x u., c Fll e)
DLB# X o3 R B 32 Sl B e e Y e
KRR DL DNA PO 732 30T
TEINE 4 % (Approved Lists 2.0). J& 2587 1) 4 B
FF A3 S BT i A (R A T . R R |
HED () R BVRIF 58555, TR e 5L T A e
JE KA MAG/SAG HIWHFE, #OR 8 1JSEM
Mo, IWEIFRIPIL R, R A 2EHAR
ICNP Jfifi EdbAT oot , A8 TN — & m]
B SR RUR S SR E W 0 S — w24 10

TR B AR LR E M T
ICNP e 4 0,  H EPR L RAUREH A 67 578
P, A LU T e Fgedr CE PR RS R A% A
Yyt 24188 ) (International Code of Nomenclature
of Uncultivated Prokaryotes, ICNUP; Bl J5 K1Y
SeqCode), Wi ICNUP fySLfts, FF &AL R
KRIEEFRRES 5. ICNUP B E A — I 2= 57
2R FRE A 9 Candidatus 44 7R, 5 AR 8044
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I Plan A

v

ICSP establishes an ad hoc subcommittee
for naming the uncultivated

.

Plan B

v

An international society establishes an ad hoc
subcommittee for naming the uncultivated

-~

‘V

microorganisms

Proposed ad hoc committee tasks (plan A or B)

® Evaluates extant Candidatus names in an Approved Lists 2.0
® Determines persistence of Candidatus versus alternatives for designating uncultivated

® Minimizes redundancies with other taxonomies
® Publishes validation lists for uncultivated taxa
® Lstablishes MAG and SAG minimum quality standards

N

P

N\

Modification of ICNP

® DNA is approved as type material and the code is
modified accordingly

® DNA-based nomenclature has standing and priority

® New names of uncultivated taxa (uniquely
identified as uncultivated) appear in validation lists

Establish ICNUP

@ Creates DNA-based classification for uncultivated
microorganisms following an [CNUP that
oversees DN A-based nomenclature

@ New uncultivated taxa names appear in digitally
accessible lists/databases

Option to eventually merge the two nomenclatures
resulting in Approved Lists 3.0

Outcomes

@ Candidatus species will be stabilized and discoverable

® DNA sequences will be accepted as type material for both cultivated and uncultivated archaea and bacteria

® Either a single nomenclature system for both cultivated and uncultivated exists under plan A or two systems
exist if plan B is adopted. The parallel nomenclature structure of plan B supports eventual merging of the

two nomenclatures

32020 FIREMKEAMEES HEGARENARES ZGIAFHIES B LHE(10])
Figure 3 Proposed roadmaps for nomenclature of uncultivated archaea and bacteria in 2020 (modified from
reference [10]). Plans A and B provide two alternative paths for inclusion of uncultivated archaea and
bacteria into the classical Linnaean nomenclature system. ICNP: International code of nomenclature of
prokaryotes; ICNUP (latterly, the SeqCode): International code of nomenclature of uncultivated prokaryotes.

SEIFHAL A SEAL . Candidatus 4% FR ] LIAE R,
il A A A 1 07 ZORFE R R B TR
[, %4 2 RT AR 5L R 20 A% M 1023 (Genome
Standards Consortium, GSC)WJFREIT, il & 4H
KB B4 ST AR I PR HE AT XER B IR AR M
TR R G ICNUP AR T IR A

B ICNP, 4 REMIET DNA FHEEKR R,

Candidatus 44 FR¥E g8 37 L 5EAL . Tr%E B Wl gE
235 ICNP FIFLAE, MR AE R S il S H+¢
GO, WS — G — a4 20
X AN 24 oA v B S KB HLAE, Kim AN 2
Yi—. BRI, WRRRE IR B
I, SRS A B TR A A 1 44 R N I

http://journals.im.ac.cn/actamicrocn
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T A Bl B ICNP SRk F| HAR,
Al DL AR RS A R L P L o)
W A ek e i, I HoAT AP S, REAT AL
Hiv i Y AT AR B R AN ICSP &Hx &
A R e Fridg L st , 7% B sEAT LA
AL R 2, IR R A Wl i 44 R
Ge R S IR) LR IR . SR, AR T bk Rl
RINAN BhrE—20, A BRI 2B
ZFRME— HLARE .

YT % A, ICNP $iZ ST 2019 4FfkZE
AT T ZWitie, B ICSP $WATZ%E bt &1
2020 4 1 F 2 HZATI S B PE . SE7E ICSP
2 P R TTHEMRER), SRIGTE 2020 4F
3 AN A MR TR, ik
WERR T eE B DNA JE 4 a0 ARk R
TSP Z), WxF 5 sh Wi i k47 &
P (1) 2020 4F 1 H ZHTRRFFA ICNP HLI
i) Candidatus £ #} & A LR (2) & Al
R T (BriEfEwR S Z )5, R/
TR B ) b A <™l TR T R B R B
DNA B AR, A7 150 A S SHEELFTHIHE
AHE T 23 NPAREAL, 4558 T 2020 4
3 J1 31 H#A75e3 . RRE R UL B 4 TRy
Fiid, EEFEHERAETET (1) X5 MR
TAEHAG VAL SR 5 (2) #am 24 0 5 A
YA 1) e S AEAE AN 8 XU 5 (3) A A Bk
ZnTE AU A Y E N (4) TTRES 2
BN SE AL AE Sy R AR, AR T8
Jr %, IF H 5 2 A 43 25 4% (polyphasic
taxonomy) YA JF AT B 5 (5) AIREFECK
MR 5 AL, (6) BN
LS MBI AN s (7) JCIEA B2l
J&= Ph e SR N A ) 2 R SR I BRI 5 (8)
FEICNP 2 T HAnHK¥AH,

T, TR BIEXEZ, B Ml

<l actamicro@im.ac.cn, & 010-64807516

HRT 2020 HFE M, BN code of
nomenclature of prokaryotes described from
sequence data (SeqCode). BfJS7E 2021 42 H 1

], E PR YA A5 2# 2 (International  Society
for Microbial Ecology, ISME)ZH 4! | — & %1 £k
ERF S, EERA 42 MEKE 848 4
Z M, X SeqCode Ky P %% #E17 1518 Fl & ot
(https://www.isme-microbes.org/seqcode-workshops) o
55— SeqCode T 2022 4F 9 H IEX &G,
2.3 SeqCode 5 ICNP WX 5| 58k &

SeqCode FY H & i S 2 PR 40 7 51 A E
BB (A8 6 B3 FR AR =), T
TREET MAG/SAG % BB T FNT 5% 14 BE 16
PeraE M Ar 470, SeqCode J& 5T ICNP
B« AR AR AR >, BN R R E R
SeqCode 1) FZ4E S ALY, (1) KBk S
ICNP — 2, Jpfiok —#H G IR B ORI (2)
ICNP A5 Z AFTEX G, SeqCode 221tk
X )G Q) BRI EN., HiE, BAHBHR
W (4) WITZE FEEMIE R (5) Al ICNP
Hr Candidatus i 24 KLU i S HE P2 (L 44 FRIT T
A . SeqCode FI ICNP fi B[R] s 4N 55 2
IR, gl A= Wi 44 09 F B R E, SeqCode
FERSZHBEN] . B0, SeqCode # il %
FI LT 7E T, ANESRIEG KR IR W 0 A B AR
IMi7E 2001 4 1 JJ ZHi, ICNP 1990 A& 1T MOkt
X — AR, A SR i 4 U AT
TR S A ) R R mp B
23.1 &N

SeqCode 5 ICNP i KA [RI7EF[FHT fo
VI R SR P F1 DNA 781 (BE R4 )V s
A (F 2V, SeqCode TA Ky I K 2H ¥ 51 [a] kA LA
W A AR A R 2R, a] USRI 3 S s oA 7
SR, I 5 HoAth 32 BT R il A T AR
WA, S e g L AR A 2207 TR
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#* 2 SeqCode 1 ICNP WEZEER LR (S| B H & B 3THKI9])

Table 2 Comparison of the SeqCode and ICNP (modified from reference [9])

Category

ICNP

SeqCode

Comment

Type

Viable culture

DNA sequence and viable culture

The SeqCode recognizes ICNP
names with priority

Criteria of authenticity Viable culture representing Sequence representing type is deposited

type is deposited in two
culture collections in

in an INSDC database and accession
number is cited in effective publication

Registration of names

Compatibility of
names with databases

different countries
Publication in IJSEM or
Validation Lists

None, requires manual

curation

and online registry
Online SeqCode Registry

Database structure of registration

system avoids a need of third parties

and allows easy access, search and

retrieval of information

SeqCode registration requires
an effective publication

Governing body International Committee =~ Committee on the Systematics of
on the Systematics of Prokaryotes Described from Sequence
Prokaryotes (ICSP) Data (CSPDSD)

Number of taxonomic 11° 4

ranks above genus
Type for taxonomic Genus for all higher taxa”
ranks above genus
Priority for taxonomic
ranks above genus is validly published
Number of rules 65 50

Start date 1948%

SeqCode does not recognize
many rarely utilized taxonomic
ranks

Genus for all higher taxa

Depends on date the name Depends on the date the type genus is
validly published

Omission of rules related to
unused taxa and names prior to
the Approved List allowed
reduction of SeqCode

January 1, 2022

*: Domain and kingdom are covered by ICNP after autumn of 2023!"¥; *: The type of class and subclass in ICNP was changed

from order to genus in autumn of 2023!"); & A draft code was prepared in 1936, and the first version of IBCN was finished in

1947 and formally published in 1948 (Figure 1).

PRHTA (1) BRE AR RIS, WEAT
R () BEfEESE, B Tab=; (3) mIfE
R AL SEEAE L, 1T T AR R 5 2 I 7% b B
TEIEVEMELUR B . SeqCode R Ji R 2H B di ik
AR AR AR AES T, HiZFrHE S SeqCode #H H.
M, DA A ) i R e . Bt
SeqCode i Ty — >4 2L A Fl i )7 511 4%
P i Fe AR . W T —SRRERISHE, ] an ™ 4%
JL PN 2 AR S AR, RTRDE T T TR AR TE DL ORIE
AIATE

SRTLBET
i T ICNP [ R ER 3 4550 20 4l T2t
il 1, AR B A 1 1) 22 R e R ™ EE AR A
1y, B ICNP BN I AR ARG 1 N R G0 4
BOEY ., XSBAERW, KREnEAREIHE
B = — SO, T AN N R R
IYRBICAETER . 16 1980 AEMHAE 4R, H
A 7 AHA S8 AR BRI FREL, EAh, ICNP
WA i E N A bRifE . 78248, ICNP JEH
SEPERE A4, I AR THE B a9

2.3.2
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B, M2 T, BETRFLL BB a2
TCHIH 500 24, NA 100 24 AR ICNP
2022 HAEITIA IER AT, H R 7
WZ R E a8 2. BT ICNP ok
BEXT T 5 2 BT E W HN], F Z AR
WA UG —W X T, WIS3 7 ik
SER PRI R ITTH IR E AR, AR
K THEZAME,

ICNP R ER 43 R4 S B IT (LA ) A
LEE, R AR F(C T 2023 48
B EM), X TENDRRELAHRA
HELTE . ICNP #E = 53 K e 2 R AL e AL
BT A ARCEFR I, R e 5 AR
2N B 44 FR BT R S I b ) R 2 B
R H ke B X I R I ek, — 1AL
R FMBL KL B o A O e 5
Hh, ICNP & SECHE XA FR. B, MRaE
ICNP ARLI], andeks 1980 4FINXE & sk iy
Alcaligenes Fl 1993 4 44 i) Burkholderia %] 14
TEF AR, IBAXBHA TR 1986 4F
144 1) Alcaligenaceae, Tfii A1 2006 4144 )
Burkholderiaceae, [H°4 1986 41 Alcaligenaceae
WAL CRREEE R, AR, BT
“Alcaligenales” W ABEAT R L Feit, Alcaligenaceae
HAEW A5, Burkholderiales, T2 M /&% H
I T AR L

1E SeqCode 1, g2 T SE AL
BT L g B AT AR, — 58
Jeg By 3 57 [m s R AT REARR — SRR B
H. BN, S5, B s s g a2
U R A4 o 83 o R 44 B JB A
K, LGS G I 2 02 s g o 25
JCIYAFR, TR IERR e M IR S o 5 i
JUHEG I, I ZAR 8 A e B 1 (A 4 L)
1)@ 25 R RN A A PR . WUER— A g2

<l actamicro@im.ac.cn, & 010-64807516

FITHE o E, A IR B 4 SR R B A
PR o B 8 N7 1 43 SR AR A i 4. 5 ) g A D e
W (R ) B RIS FR . — D 2H
AT U RE 7 TR [RS8 — AN & 1) JE Al
o TEFEEME, SeqCode £:3Z 2022 4 1 A
1 HZHikH ICNP A5 55 %A BT 2 8817
I, SeqCode H A K 2/ A B IT IV A 44 K]
XTiZ H W 2Z 1 A2 30k 3R 0 i G4y 2R BT T Y
My, RS2 TEIZ H W2 552 i s s 25 8ot
AR, Blan, #HEITT ICNP 1 SeqCode, fT-1]
i & Burkholderia J& ) H # ¥ ¥l 4 4 A
Burkholderales, iX/Z[H°4 Burkholderales &7E
2022 4EZ HTARYE ICNP AL 44 1 B A 230
Xt Alcaligenes fil Burkholderia f%) H 47y
%, M SeqCode AN, “Alcaligenales 4 &
IEHI PR, R Alcaligenes & B iy 44 14
233 EMREF

ICNP #2855 0 5 25 Bik(legitimate) . JE
i (illegitimate) . 144 % 3K (effectively published).
H %Gk #2 (validly published) A1 1E #fi (correct)
(K 4A) . A RBUR RZARTEER B B RY) bR ER,
5 HAD 4 BB BIEAFREMRYE ICNP L
WHE M, DAURAERR R . ERORR BRI
IJSEM sl HA e & sk e . BAR I B AR 4%
KRB AREBNIZ B ER, (BWRA G
WA SR 3R R AR R 43 B0 A T I
S RAEAUE N, B R i 44 A LR AR
MAASAEGE. wa, IEWARUAUE G,
B2 R e X 2imt i, BRI R A2 G
M. WOART R FR. BN, — A2 RACK 2
HIEW, (HEFRS A BARMESLRR
HFORFRIEMR . XX 7 SeqCode H LA
fii . 481, 5 ICNP A[EHJ&, SeqCode fii [
TELIEM R4, Bl SeqCode Registry (https://disc-
genomics.uibk.ac.at/seqcode/)!* ", FEXA R G



B AF | YR, 2024, 64(7)

2165

New name

Path |

Manuscript in preparation

SeqCode | Independent
registration | peer review

\

Publication (DOI) added

Path 2
Existing publication

including names

SeqCode registration

SeqCode curation and

Path 3

Submit paper to partner
journal

SeqCode  Integrated
registration  peer review

Publication (DOI) added

A
1 |
| |
| |
| B . |
I Effectively published I
1 1
| |
| |
I |
Ww-="—"—"=" I “
I | Validly published I
: | Legitimate |I |:
fim == = = = = I I
] 1 [ i|
il 1 d Tlegitimate 1
1 |
I | 1 | I
1) I II
i Correet : | I
i o I
Ity rog I
ifl o |
Ii.".—_—.;.—_—.—_l._!l._._._._." |

to registry approval to registry (automated)
Path 1 Path 2 Path 3
Validly published name I

4 FAMRHZEB(A)F SeqCode FHFRANE X & FRiTIZ(B) (5| AFHIE K B 3CHK[6])
Figure 4 Categories of names (A) and validation process of names under the SeqCode (B) (modified from
reference [6]). Path 3 has not been implemented in the SeqCode registry. Steps marked in red indicate where

the date of priority was marked.

e, HAEE SR A RN, A ETEIR S
RARZHETTE M o X L84 FRHs b 48 B O E AT A
FHEHE . 24 FRAEA R A N 52 ORIy 82 X 471
RAZAZIE, ¥ AERER . SeqCode i# 1%
RGP A PRR AR R 2R H I PL SR, A
SEMCHRIA T by A2 B, DA PRAIEAE AT 7] 15
Tl LR RAREHBEFENHLS . LI, SeqCode
Registry KAy it AR Az 850k 3R 10 44 PR AR B —4E I
6], Dhakk e f 2 A b i B IR) L4 R
234 HWAREXK

SeqCode Registry [ HAr &M — 50
B A CHR G 4 FR AR, X 26 44 BR o 220 2
SeqCode IR AEIARERIE T ZRHEAS
TEATATT 32 ], AERATY RSB X anfar Sy A8
TR R A PR [RIRE, ICNP X2 FRAGIA
EWHAMRARER, B, fFFEIET; A%k
25 RAWAEZWOIEIE . K, B
Sl AU R A TR 24K, [RIETAH

KLEIEHEN A B P A BEHTE), SeqCode
WAL TSR LK. SR, TER= A1)
TGS T, W R R R A A 44 o
235 DEFR

s b, & KRR BRI Iz Bk
i, BanEdy . WHS, &4 ICNP fifi ]
B REHK L2k 15 4~ W F(subspecies), Fl
(species) . . J& (subgenus) . J& (genus) . WV %
(subtribe) . J%& (tribe) . V. B} (subfamily) . #}
(family) . M. H (suborder) . H (order) . V. 4
(subclass) ., #(class). [(phylum), ' (kingdom)
s (domain)™® 14 Hy AR SRR 0 S B8 I I
A, HEWRITER DY BHE LN, B2
ICNP 2022 4RI T RRAIR AL 5 13 D R H (A
A AHI Y, i SeqCode (AL E 7 432
B WHh, R B B B w0
23.6 E£YHHIERE

HT SeqCode 44 FKAT LITE SeqCode Registry

http://journals.im.ac.cn/actamicrocn
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Z 4t (https://disc-genomics.uibk.ac.at/seqcode/) i
AR UE , TE1Z RG] UEE T 24 AR AR =
M. BUEA R A5 R 2 i) . SeqCode Registry
A 3ANFEHR: (1) X SeqCode A& HY
AFRPEAT TN FIIEAL 5 (2) X SCHR AP A4 44 B
HAT A SR, DARIIEX 26 44 FR A AL S Ak Fpw
etk (3) ZEPkHE SeqCode A%k RAFRH
GEtE, RATHIRN R4 5%, SR T 5 Y 5
wERsE . BT, n] LU PR 7 Ok
FIIEAFR(E 4B), 55 =R X Bk 52
BT, HEFRR U TEAGIE SRR,
Sk 18 ST R IR HE AT 44 R B T W AN A
SeqCode Registry # H gl 2 H-45 TR AL 1 4 7R

w1 FLAIULUT AN (1) FEFE
WHBI B AT B shk 2 LT 17844 PR & 3R ZHi
PR A4 TR VA R R S ), DT A A e
AR IS . i BT 1ISEM [RIFTF
FHABI A T #4714 PR 2 . SeqCode Registry
YR Al Reid It A ShAb e, fnpheib 2 B - s
DN REE R, [FAE, B TR A AN T ORIE
Vi 44 B S R 20 850 9 o st . (2) FE TLvE
Wk 7 A B SeqCode 1D, sk J& 48— WX IR
FE V4T (uniform resource locators, URL), AJ L5
AR R AF TP AR A A8k 35 o X 48 URL %)
B R NG i Ui e),  DASSEAH 5G4 FRJE 5
Wid T SeqCode Kifr. iX— ik B4 A8 4% B Al
AHOC A1/ W) A7 PF A SR R A, S
SeqCode Registry 7E FyF M i Bt vl DA AR TIE 3
624 PRI 0] HAE Sy A5 200 e 91 3000 Joi i 3
Pro TEIEAE 1 H, P RRMNESCR BT X R bR
JHAF (digital object identifier, DODZ Ji5, VEMkt
AN, XWRELAFRBIEAH ], X—
Al mEE SR, WREARRCE R SCh
i T URL, SeqCode Registry ¥ H hiiizk
DOT, iy 58 e M i 72 .

<l actamicro@im.ac.cn, & 010-64807516

wAE 2 HFEMMEUEC 2 & RN AFR,
f 35 Candidatus 44 F5 . K44 BRI R B A
#l| SeqCode Registry H1J5 , REUK 1T HiktE 1
LEICI LR RoIL e S A =R = $L AP K B i
A SR E ST i A, AT se B, JF
PRic S PR EICSEA H A . i T 24 PR ek DR 40 4
PR E IS LR RZHRE T HEMAIE, &
722 W AIES 1A, RO YE SeqCode
FIRLE, B &M Candidatus 4 FR Al BES 4 H)
E JORL (N5 248 IE S S e Al 55 . i 44 3 3y
THESS XA RATPEH A PR EN . H A%
FERIBFHEF T, 25T 1JSEM XF 2T ICNP £ 5k
MZEATER RS, H IR X 7 2 AH 5 P B
BlAIFEA M2 05
2.4 SeqCode BYFIL Z &

ZIJCEEM], SeqCode 43R 4l e 5IAE
PR Z G, B R B AR TR Y AT LAk
FRRTE . AR T AR, X AR AR 24
PE B98N AZ i 2 HA AR AL VR o SR,
ICSP i i $5 SR 4R 48 1 4 KL A 20 e 91 4 A =
4N ICNP HgH I, A SRR RO B L &

F IO By A5 LR 5 P
241 EEGHE
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