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CHAPTER 1. GENERAL CONSIDERATIONS 47 
 48 
General Consideration 1 49 
The progress of prokaryotic microbiology requires a precise system of nomenclature accepted by 50 
the majority of microbiologists. For practical purposes, the term prokaryotes is a synonym for 51 
Archaea and Bacteria.  52 
 53 
General Consideration 2 54 
To achieve order in nomenclature, it is essential that scientific names be regulated by 55 
internationally accepted rules. 56 
 57 
General Consideration 3 58 
The rules that govern the scientific nomenclature used in the biological sciences are embodied in 59 
codes of nomenclature. 60 
 61 
General Consideration 4 62 
Rules of nomenclature do not govern the delimitation of taxa or determine their relations. The rules 63 
are primarily for assessing the correctness of the names applied to defined taxa; they also prescribe 64 
procedures for creating and proposing new names. 65 
 66 
General Consideration 5 67 
The Code of Nomenclature of Prokaryotes Described from Sequence Data applies to the naming 68 
of all prokaryotes where the lower taxa (species and subspecies) are typified by a DNA 69 
sequence. This code is colloquially referred to as the SeqCode to distinguish it from the 70 
International Code of Nomenclature of Prokaryotes (ICNP), which applies to the naming of all 71 
prokaryotes where the lower taxa (species and subspecies) are typified by either a strain or 72 
illustration/description. The nomenclature of eukaryotic microbial groups is provided for by 73 
other Codes: fungi and algae by the International Code of Nomenclature for algae, fungi and 74 
plants; protozoa by the International Code of Zoological Nomenclature. The nomenclature of 75 
viruses is provided for by the International Code of Virus Classification and Nomenclature. 76 
 77 
General Consideration 6 78 
The Committee on the Systematics of Prokaryotes Described from Sequence Data, colloquially 79 
the SeqCode Committee, has been established to provide mechanisms to emend, interpret, and 80 
consider exemptions to the rules of the SeqCode. 81 
 82 
General Consideration 7 83 
The SeqCode is divided into principles, rules and recommendations. The principles (Chapter 2) 84 
form the basis of the Code, and the rules and recommendations are derived from them. The rules 85 
(Chapter 3) are designed to implement the principles. The recommendations (Chapter 3) 86 
supplement some of the rules and do not have the force of rules. They are intended as guides to 87 
desirable practice. Names contrary to recommendations cannot be rejected for this reason. 88 
Appendices may be added to assist in the application of this Code and do not form the legislative 89 
part of this Code.  90 
 91 
 92 
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General Consideration 8 93 
Nomenclature deals with the application of names to the following taxonomic ranks, i.e., 94 
“subspecies”, “species”, “genus”, “family”, “order”, “class”, and “phylum”. 95 
 96 
General Consideration 9 97 
The SeqCode is an instrument of scientific communication. 98 
 99 
 100 
CHAPTER 2. PRINCIPLES 101 
 102 
Principle 1 103 
The SeqCode has one fundamental aim, which is to provide a standardized, robust, and stable 104 
system of nomenclature for prokaryotes that is compatible with the freedom of scientists to classify 105 
prokaryotes according to taxonomic opinion. Nothing in the SeqCode may be construed to restrict 106 
the freedom of taxonomic opinion or action. 107 
 108 
Principle 2 109 
The nomenclature of prokaryotes is not independent of botanical, zoological and viral 110 
nomenclature. When naming new taxa at the rank of genus or higher, names that are already 111 
regulated by the International Code of Zoological Nomenclature, the International Code of 112 
Nomenclature for algae, fungi and plants and the International Code of Virus Classification and 113 
Nomenclature must not be used. 114 
 115 
The names formed under the SeqCode are not independent of the names regulated by the 116 
International Code of Nomenclature of Prokaryotes (ICNP) and formed before January 1, 2022. 117 
Before that date, legitimate names formed under the ICNP have priority. After that date, the rules 118 
of priority of the SeqCode are used to determine priority of names formed under the ICNP 119 
compared with names formed under the SeqCode. 120 
 121 
Principle 3 122 
The scientific names of all taxa are Latin or Latinized words treated as Latin.  123 
 124 
Principle 4 125 
The primary purpose of giving a name to a taxon is to supply a means of referring to it. A secondary 126 
consideration is that names should aid memorability.  127 
 128 
Principle 5 129 
Names of taxa are tied to their nomenclatural types, referred to as types in the SeqCode. Types 130 
should serve as a reference point that allow the unambiguous identification of taxa. 131 
 132 
Principle 6 133 
The correct name of a taxon is based upon valid publication, legitimacy, taxonomic position, and 134 
priority of publication. 135 
 136 
Principle 7 137 
A name only has standing in nomenclature if it is validly published under the rules of the SeqCode. 138 
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 139 
Principle 8 140 
Each taxon with a given circumscription, position, and rank can bear only one correct name, i.e., 141 
the earliest that is in accordance with the rules of the SeqCode. The circumscription of a taxon is 142 
an indication of its limits or the set of biological entities it contains. The position of a taxon or rank 143 
is an indication of its relationship to a parent taxon within a taxonomy. 144 
 145 
Principle 9 146 
To promote stability, the name of a taxon should not be changed or replaced without sufficient 147 
reason based on either further taxonomic studies or the need to rectify a name that is contrary to 148 
the rules of SeqCode. 149 
 150 
Principle 10 151 
Names created should be clear enough to avoid errors, confusion, or misunderstandings.  152 
 153 
 154 
 155 
CHAPTER 3. RULES OF NOMENCLATURE WITH RECOMMENDATIONS 156 
 157 
Section 1. General 158 
 159 
Rule 1 160 
The Code on the Nomenclature of Prokaryotes Described from Sequence Data, or SeqCode, will 161 
take effect on January 1, 2022. 162 
 163 
Rule 2 164 
The SeqCode Legislative Commission has been established as the legislative branch of the 165 
SeqCode Committee in accordance with its statutes. The SeqCode Legislative Commission is the 166 
only body authorized to amend the SeqCode. 167 
 168 
Rule 3 169 
The SeqCode Reconciliation Commission has been established as the judicial branch of the 170 
SeqCode Committee to make decisions pertaining to the application of the SeqCode in accordance 171 
with its statutes. Examples of cases for the Reconciliation Commission may include: (a) cases in 172 
which the consequences or interpretation of a rule are uncertain, (b) cases in which the application 173 
of a name is likely to endanger health or have serious economic consequences, or (c) cases where 174 
the application of a rule is likely to lead to confusion. When the opinion of the SeqCode 175 
Reconciliation Commission is sought, a summary of pertinent facts should be submitted to the 176 
Reconciliation Commission. The SeqCode Reconciliation Commission is the only body authorized 177 
to render decisions on the application of the SeqCode. 178 
 179 
Rule 4 180 
The SeqCode Registry has been established to record and maintain names that are formed or 181 
recognized under the SeqCode in accordance with its statutes. Registration of names constitutes 182 
valid publication and is required for naming under the SeqCode. 183 
 184 
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Rule 5 185 
The rules of the SeqCode are retroactive except where specified.  186 
 187 
Rule 6 188 
Names contrary to a rule may not be maintained in the SeqCode Registry. 189 
 190 
 191 
Section 2. Ranks of Taxa 192 
 193 
Rule 7a 194 
The taxonomic categories covered by these rules are given below in descending taxonomic rank.  195 
 196 
Phylum 197 
Class 198 
Order  199 
Family 200 
Genus 201 
Species 202 
Subspecies 203 
 204 
Rule 7b 205 
The relative order of these categories may not be altered in any classification even though 206 
definitions of taxonomic categories may vary with individual opinion. 207 
 208 
Rule 7c 209 
The use of the taxonomic category of subspecies is optional.  210 
 211 
Rule 7d 212 
Intermediate or informal ranks or categories not mentioned in Rule 7a are not covered by the 213 
SeqCode.  214 
 215 
Recommendation 7: An author who describes and names a new taxon should indicate the rank of 216 
the taxon and where possible the rank and name of the parent taxon. If the parent taxon is not 217 
currently named, the author should name it. 218 
 219 
 220 
Section 3. Naming of Taxa 221 
 222 
General 223 
 224 
Rule 8 225 
The scientific names of all taxa must be treated as Latin and spelled only with the Latin alphabet. 226 
A species name is a binary combination of a genus name and a specific epithet; names of taxa 227 
above the rank of species are single words. Typographical signs, numbers, and additional 228 
characters cannot be used. 229 
 230 



7 
 

Rule 9a 231 
A name at any taxonomic rank can only refer to a single type. 232 
 233 
Rule 9b 234 
A later homonym of a name formed under the nomenclatural codes listed in Principle 2 cannot 235 
be used. 236 
 237 
Recommendation 9 238 
To form new prokaryotic names, authors are advised as follows: 239 
 240 

1. Names that are very long or difficult to pronounce should be avoided.   241 
2. Names should differ by at least three characters from existing names of genera or species within 242 

the same genus. 243 
3. Languages other than Latin should be avoided when Latin equivalents exist or can be constructed 244 

by combining Latin word elements. Exceptions include names derived from local items such as 245 
foods, drinks, geographic localities, and other names for which no Latin words exist. 246 

4. Authors should not name organisms after themselves. If names are formed from personal names, 247 
they should contain only the name of one person. They may contain the untruncated family and/or 248 
first names.  249 

5. All personal genus names should be feminine regardless of the gender identity of the person they 250 
commemorate. 251 

6. Names should not be deliberately contentious or abusive of any person, gender or sexual identity, 252 
race, religion, political belief, or ideology.  253 

7. Names that include mnemonic cues are preferred because they promote learning and memory.  254 
 255 
 256 
Names of Genera  257 
 258 
Rule 10 259 
The name of a genus is a noun or adjective used as a noun, in the singular number and written with 260 
an initial capital letter.  261 
 262 
Recommendation 10 263 
Authors should attend to the following Recommendation and those of Recommendation 9 when 264 
forming genus names. 265 
1. Names that have the same suffixes as those used for the higher taxonomic ranks should be 266 
avoided: -aceae, -ales, -ia, and -ota (see Table 1). 267 
 268 
 269 
Names of Species 270 
 271 
Rule 11 272 
The name of a species is a binary combination consisting of the name of the genus followed by a 273 
single word known as a species epithet. The genus part of the name must begin with an initial 274 
capital letter, and the species epithet must begin with a lowercase letter.   275 
 276 



8 
 

Rule 12 277 
A species epithet must be related to the genus name in one of three ways. 278 
 279 
1. As an adjective. Example: aureus in Staphylococcus aureus. 280 
2. As a substantive (noun) in apposition in the nominative case.  Example: Desulfovibrio 281 
gigashttps://doi.org/10.1601/nm.3486 or other names cited in Trüper and De’Clari (1997). 282 
3. As a noun in the genitive case. Example: coli in Escherichia coli. 283 
 284 
Recommendation 12 285 
Authors should attend to the following recommendations and those of Recommendation 9 when 286 
forming species names. 287 
 288 
1. When a species epithet is chosen to indicate a property or source of the species, epithets should 289 

not express a character common to all, or nearly all, the species of a genus. 290 
2. When the species epithet is an adjective, it should agree in gender with the genus name. 291 
 292 
 293 
Names of Subspecies 294 
 295 
Rule 13a 296 
The name of a subspecies is a ternary combination consisting of three names: the genus name, the 297 
species epithet, the abbreviation “subsp.” (subspecies), and the subspecies epithet that begins with 298 
a lower-case letter. 299 
 300 
Rule 13b 301 
A subspecies epithet is formed in the same way as a species epithet.  302 
 303 
Rule 13c 304 
A subspecies that includes the type of the species must bear the same epithet as the species.  305 
 306 
 307 
Names of Taxa above the Rank of Genus (Family, Order, Class, Phylum) 308 
 309 
Rule 14 310 
The name of a taxon above the rank of genus is a Latinized word. Names of families and orders 311 
are in the feminine gender, the plural number, and written with an initial capital letter. Names of 312 
classes and phyla are in the neuter gender, the plural number, and written with an initial capital 313 
letter. 314 
 315 
Rule 15 316 
The name of a family, order, class, or phylum is formed by the addition of the appropriate suffix 317 
to the stem of the type genus name (see Section 4). These suffixes are presented in Table 1. 318 
 319 
 320 
 321 
 322 

https://doi.org/10.1601/nm.3486
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Table 1. Suffixes for Taxonomic Ranks 323 
 324 

Rank Suffix Example for the genus Hadarchaeuma 
Phylum -ota Hadarchaeota 
Class -ia Hadarchaeia 
Order -ales Hadarchaeales 
Family -aceae Hadarchaeaceae 

aFrom Chuvochina et al., 2019 325 
 326 
 327 
Section 4. Nomenclatural Types and Their Designation 328 
 329 
General 330 
 331 
Rule 16 332 
Each named taxon must have a designated nomenclatural type. The nomenclatural type, referred 333 
to in the SeqCode as “type”, for a species or subspecies is the evidence for that taxon (DNA 334 
sequence, see Rule 18a) with which the name is permanently associated. For taxa above the rank 335 
of species, the type is one of the subordinate taxa, with which the name is permanently associated. 336 
Formation of names of the taxa above the level of genus is based on the names of the types, 337 
allowing tracing which biological entity is included in the taxon. The nomenclatural type is not 338 
necessarily the most typical or representative element of the taxon.  339 
 340 
Types of the various taxonomic categories are presented in Table 2. 341 
 342 
Table 2. Nomenclatural types of taxonomic ranks 343 
Taxonomic category Nomenclatural type 
Subspecies Designated DNA sequence 
Species Designated DNA sequence 
Genus Designated species 
Family Designated genus  
Order Designated genus  
Class Designated genus 
Phylum Designated genus 

 344 
Rule 17 345 
The type of a taxon must be designated for the name to be validly published (see Section 5).  346 
 347 
 348 
Type of a Species or Subspecies 349 
 350 
Rule 18a  351 
The type of a species or subspecies is a designated DNA sequence that is compliant with the 352 
minimum standards designated by the SeqCode Committee for genome, metagenome-assembled 353 
genome, or single-amplified genome sequences. The sequence must be available in the 354 
International Nucleotide Sequence Database Collaboration (INSDC). Upon recommendations of 355 



10 
 

the SeqCode Committee or subcommittees on the taxonomy of specific groups, the SeqCode 356 
Committee may approve other minimal standards as suitable types for specific groups.  357 
 358 
Rule 18b 359 
The type of a species or subspecies must allow the unambiguous identification of the taxon. Names 360 
based on types that later prove to be ambiguous are not legitimate unless a neotype is proposed. 361 
 362 
Rule 18c 363 
If the type of a name is lost or demonstrated to be ambiguous, a neotype sequence may be proposed 364 
to the SeqCode Reconciliation Commission. If approved, the SeqCode Registry will be amended 365 
to reflect the new type. 366 
 367 
Rule 19 368 
Unless designated under the rules of this code, a reference DNA sequence is not a type but a 369 
sequence used in comparative studies. A reference sequence has no standing in nomenclature.  370 
 371 
Recommendation 19 372 
When a strain belonging to a taxon named under the SeqCode is isolated, a reference strain should 373 
be designated and submitted to two culture collections in different countries. Reference strains 374 
have no standing in nomenclature. 375 
 376 
 377 
Types of higher taxa 378 
 379 
Rule 20 380 
Only taxa with legitimate names may serve as types for taxa higher than the rank of species. 381 
 382 
Rule 21a 383 
The nomenclatural type of a genus is the type species that was designated when the genus name 384 
was originally validly published.  385 
 386 
Rule 21b  387 
The valid publication of a new genus name as a deliberate substitute for an earlier name found to 388 
be illegitimate does not change the type species of the genus. 389 
 390 
Rule 22 391 
When more than one subordinate taxa are available to serve as type, the earliest legitimately named 392 
taxon available at the time must be chosen, except where the type is neither a strain nor sequence 393 
data (i.e., taxa described from illustrations under the ICNP).  394 
 395 
 396 
Section 5. Priority and Valid Publication of Names 397 
 398 
Rule 23a 399 
Any taxon with a given circumscription, position, and rank can bear only one correct name, the 400 
earliest name that is in accordance with the rules of SeqCode. 401 
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 402 
Note 1. In the case of a species epithet, Rule 23a must be applied independently of the genus name. 403 
Under most circumstances, the species epithet remains the same on transfer of a species from one 404 
genus to another. However, if the species epithet is currently in use in the name of another species 405 
or subspecies in the genus to which the species is to be transferred, a new name must be proposed 406 
for the transferred species. 407 
     408 
Note 2. In the case of a subspecies, Rule 23a must be applied independently of the genus name 409 
and species epithet. The subspecies epithet remains the same on transfer of a subspecies from one 410 
species to another unless the subspecies epithet has been previously used as the name of another 411 
species or subspecies in the genus to which the subspecies is to be transferred. 412 
 413 
Rule 23b 414 
The priority of a genus, species, or subspecies name is determined by the time and date of its valid 415 
publication, i.e., when the registration of the name is completed. For purposes of priority, only 416 
legitimate names are taken into consideration.  417 
 418 
Rule 23c 419 
The priority of species and subspecies names will compete for priority with names in any other 420 
code after January 1, 2022. If two names validly published after 1 January 2022 compete for 421 
priority, priority is determined by the time and date of valid publication, either under the rules of 422 
the SeqCode or other nomenclatural codes. If both names are published at the same time and date, 423 
priority will be decided by the SeqCode Reconciliation Committee. 424 
 425 
Rule 23d  426 
The priority date of names of taxa of rank higher than genus proposed after 1 January 2022 is the 427 
same as the priority date of the corresponding type genus name. The priority date for names 428 
published before 1 January 2022 is the same as their priority under the ICNP. 429 
 430 
Rule 23e  431 
Legitimate names validly published under the ICNP remain legitimate in the SeqCode even if there 432 
are differences in type designations. 433 
 434 
 435 
Effective publication 436 
 437 
Rule 24a  438 
Effective publication under the SeqCode means that the name and evidence for the taxon have 439 
been published in a peer-reviewed journal or book. 440 
 441 
Rule 24b 442 
When a name of a new taxon is published in a work written in a language other than English, the 443 
author(s) should include a description in English in the publication. 444 
 445 
 446 
 447 
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Rule 24c 448 
The following are not accepted as forms of effective publication. 449 

1. Communication of new names at a meeting, minutes of a meeting, or abstracts of papers 450 
presented at meetings. 451 

2. Placing of names in listings or catalogues of collections.  452 
3. Reports in ephemeral publications, newsletters, white papers, self-published papers, or 453 

non-scientific periodicals. 454 
4. A published patent application or issued patent including the name. 455 
5. A database containing names associated with a sequence or metadata. 456 
6.  Electronic material available in advance of publication (e.g., papers in press or preprints).  457 

 458 
 459 
Valid and Invalid Publication and Registration of Names 460 
 461 
Rule 25 462 
The time and date of validation is the time and date of completion of the registration in the SeqCode 463 
Registry. 464 
 465 
Rule 26 466 
A name of a new taxon, or a new combination for an existing taxon, is not validly published unless 467 
the following criteria are met: 468 

1. The name is effectively published under the rules of the SeqCode.  469 
2. The name is registered in the SeqCode Registry, along with mandatory data fields listed 470 

below.  471 
3. The type of the taxon is clearly designated. In the case of species or subspecies, the type 472 

sequence is deposited according to Rule 18a and the accession number cited. 473 
4. The taxonomic rank is designated.  474 
5. The derivation (etymology) of a new name (and if necessary of a new combination) is 475 

given, wherein one or more distinguishable roots are identified. Roots can originate from 476 
any language in use or extinct (see also Recommendation 9). 477 
 478 

Note 1. When a new species or a new combination results in the proposal of a new genus, both the 479 
new genus name and the new species name or the new combination must be validly published.  480 
Publication of the new species epithet or new combination alone does not constitute valid 481 
publication of the new genus name. 482 
 483 
Note 2. When possible, authors are recommended to include the SeqCode Registry identifier in 484 
the effective publication. 485 
 486 
Note 3. If the information provided in the registration and the effective publication differ, the 487 
registration is considered definitive.  488 
 489 
Recommendation 26 490 
It is recommended that the name, etymology, type information, and diagnosis of the novel taxon 491 
should be clearly identifiable in a designated section of the effective publication (i.e., the section 492 
termed the ‘protologue’ by some microbial taxonomists). Authors are encouraged to provide 493 



13 
 

information describing the taxon, such as predicted or known physiological characteristics, 494 
ecological data, location, and additional metadata. Authors are also encouraged to submit metadata 495 
with the type sequence in one of the INSDC databases.  496 
 497 
Rule 27  498 
Placement of a species or subspecies epithet into a genus or species that is illegitimate does not 499 
preclude the legitimacy of the species or subspecies epithet.  500 
 501 
 502 
Section 6. Citation of Authors and Names 503 
 504 
Proposal and Subsequent Citation of the Name of a New Taxon 505 
 506 
Recommendation 28 507 
The effective publication should be cited with the name of a previously proposed taxon. Correct 508 
citation of a name enables the date of publication, the description, and the circumscription of the 509 
taxon to be found. For names published under the SeqCode, the validly published name and date 510 
of valid publication should be determined from the SeqCode Registry. 511 
 512 
 513 
Proposal of a New Combination 514 
 515 
Rule 29 516 
When an author proposes transfer of a species to another genus, or a subspecies to another species, 517 
then the author who makes the proposal should indicate the formation of the new combination by 518 
the addition of the abbreviation ‘‘comb. nov.’’ (combinatio nova). This convention should be used 519 
when the author retains the original species epithet in the new combination. However, if an author 520 
is obliged to substitute a new species epithet as a result of homonymy, the abbreviation ‘‘nom. 521 
nov.’’ (nomen novum) should be used. The original name is referred to as the basonym and should 522 
be given, along with the citation of the effective publication, in the description of the novel 523 
combination. 524 
 525 
 526 
Citation of the Name of a Taxon whose Circumscription Has Been Emended 527 
 528 
Recommendation 30  529 
If an alteration of a taxon modifies its circumscription, the author responsible may be indicated by 530 
the addition to the author citation of the abbreviation ‘‘emend.’’ (emendavit) followed by the name 531 
of the author responsible for the change. Only alterations that cause significant changes in the 532 
circumscription warrant description as an emendation.  533 
 534 
 535 
Section 7. Changes in Names of Taxa as a Result of Transference, Union, or Change in Rank 536 
 537 
Rule 31 538 
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If the type of a taxon is excluded, a type must be designated for the remaining members of the 539 
original taxon (see Rule 17), which must be given a new name. 540 
 541 
Rule 32 542 
A change in the name of a taxon is not warranted by an alteration of the diagnostic characters or 543 
the circumscription.  544 
 545 
Rule 33  546 
If a genus is divided into two or more genera, the genus name must be retained for the genus that 547 
retains the type species. 548 
 549 
 550 
Division of Species and Subspecies  551 
 552 
Rule 34a  553 
When a species is divided into two or more species, the species epithet of the original species must 554 
be retained for the taxon that includes the type.  555 
 556 
Rule 34b 557 
When a species is divided into two or more subspecies, the species epithet of the original species 558 
must be retained for the subspecies that includes the type.  559 
 560 
Note. Although the species and subspecies epithets in the name of a type subspecies are the same, 561 
they do not contravene Rule 9 because they are based on the same type. 562 
 563 
Rule 34c 564 
When a subspecies is divided into two or more subspecies, the subspecies epithet of the original 565 
subspecies must be retained for the subspecies that includes the type.  566 
 567 
 568 
Transfer of a Species to Another Genus 569 
 570 
Rule 35a 571 
When a species is transferred to another genus without any change of rank, the species epithet 572 
must be retained unless it is already in use in the new genus. In that case, a new species epithet 573 
must be chosen for the transferred species. This rule avoids creation of a later homonym.   574 
 575 
Rule 35b  576 
Regardless of its priority, the transfer of species that is not the type of another genus does not affect 577 
the type species or priority of the receiving genus even if it involves union of the incoming species 578 
with the type species of the receiving genus. 579 
 580 
Rule 35c 581 
When the name of a genus is changed, the epithets of the species within it must be retained unless 582 
already in use (see Rule 29). 583 
 584 
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Note 1: Modification of the gender of the species epithet to accommodate the gender of the new 585 
genus name is a minor orthographic variant and encouraged.  586 
 587 
 588 
Union of Taxa of Equal Rank 589 
 590 
Rule 36 591 
When two or more taxa of the same rank are united, then the name and type of the taxon is 592 
determined by following the rules of priority (see Section 5). In cases of species and subspecies, 593 
if the names or epithets are of the same time and date, the author who first unites the taxa has the 594 
right to choose one of them, and their choice must be followed. 595 
 596 
Rule 37  597 
When several species are united under one species as subspecies, the subspecies that includes the 598 
type of the species under whose name they are united must be designated by the same epithet as 599 
the species name (see Rule 13c). 600 
 601 
Rule 38  602 
If two or more species of different genera are united to form a single genus, and if those species 603 
include the type species of one or more genera, the genus name must be the earliest validly 604 
published, legitimate name. If no type species is placed in the genus, a new genus name must be 605 
proposed, and a type species must be specified. 606 
 607 
Rule 39  608 
When two or more taxa of the same rank from family to class are brought together under a taxon 609 
of higher rank, the higher-ranking taxon should derive its name from the name of the earliest 610 
legitimate type genus among the lower-ranking taxa. 611 
 612 
Rule 40 613 
If no type genera were placed in the taxon, a new name based on the selected type must be 614 
proposed. (see Rule 22) 615 
 616 
 617 
Change in Rank 618 
 619 
Rule 41a 620 
When the rank of a taxon of genus or above is changed, the stem of the name must be retained and 621 
only the suffix altered (see Rule 15). 622 
 623 
Rule 41b 624 
When a subspecies is elevated in rank to a species, the subspecies epithet must be used as the 625 
species epithet unless the resulting combination is illegitimate.  626 
 627 
Rule 41c 628 
When a species is lowered in rank to a subspecies, the species epithet must be used as the 629 
subspecies epithet unless the resulting combination is illegitimate.  630 
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Section 8. Illegitimate Names and Epithets: Replacement, Rejection, and Conservation of 631 
Names and Epithets 632 
 633 
Illegitimate Names 634 
 635 
Rule 42 636 
A name contrary to a rule is illegitimate and must not be used. However, a name of a taxon that is 637 
illegitimate when the taxon is in one taxonomic position is not necessarily illegitimate when the 638 
taxon is in another taxonomic position.  639 
 640 
Note: Some common reasons for which a name may be illegitimate are the following. 641 
 642 

1. If the taxon to which the name was applied, as circumscribed by the author, included the 643 
nomenclatural type of a name which the author ought to have adopted under one or more 644 
of the rules.   645 

2. If the author did not adopt for a binary or ternary combination the earliest legitimate genus 646 
name, species epithet, or subspecies epithet available for the taxon with its particular 647 
circumscription, position, and rank.  648 

3. A species or subspecies epithet is illegitimate if it duplicates a species or subspecies epithet 649 
previously validly published for the same genus but whose name is based upon another 650 
type.  651 
 652 

 653 
Replacement of Names 654 
 655 
Rule 43 656 
An illegitimate name or epithet should be replaced by the earliest legitimate name or epithet in a 657 
binary or ternary combination which in the new position will be in accordance with the rules. If no 658 
legitimate name or epithet exists, one must be chosen. Since a species epithet is not rendered 659 
illegitimate by publication in a species name in which the generic name is illegitimate, authors 660 
may use such an epithet if they wish provided that there is no obstacle to its employment in the 661 
new position or sense; the resultant combination is treated as a new name (nom. nov.) and is 662 
ascribed to the author. The epithet is, however, ascribed to the original author.  663 
 664 
Rule 44 665 
A legitimate name or epithet may not be replaced.  666 
 667 
Rule 45 668 
Names contrary to the General Considerations or Principles of the code may be rejected by the 669 
SeqCode Reconciliation Commission. 670 
 671 
 672 
Section 9. Orthography 673 
 674 
Rule 46 675 
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All names comprise only the 26 letters of the ISO basic Latin alphabet. Diacritic signs are not to 676 
be used. 677 
 678 
Rule 47 679 
Any name or epithet should be written in conformity with the spelling of the word from which it 680 
is derived and in accordance with the rules of Latin grammar. Exceptions are provided for 681 
typographic and orthographic errors and orthographic variants. 682 
 683 
Notes: 684 
 685 
1.  Consult Appendix 9 of the ICNP for recommendations on forming properly Latinized names. 686 
 687 
2. In the SeqCode an orthographic variant is a name (or epithet) applied to the same type that 688 
differs from another name only in transliteration into Latin of the same word from a language other 689 
than Latin or in its grammatical correctness. Changes in suffixes for consistency with the names 690 
of higher taxa are orthographic variants. Names transliterated from the same word and based on 691 
different types are not orthographic variants.  692 
 693 
 694 
Typographic and Orthographic Errors 695 
 696 
Rule 48 697 
The original spelling of a name or epithet must be retained, except for typographical or 698 
orthographic errors.   699 
 700 
An unintentional typographical or orthographic error later corrected by the author is to be accepted 701 
in its corrected form without affecting the status and date of valid publication. It can also be 702 
corrected by a subsequent author who may or may not mention that the spelling is corrected. 703 
However, the abbreviation ‘‘corrig.’’ (corrigendum) may be appended to the name if an author 704 
wishes to draw attention to the correction. Succeeding authors may be unaware that the original 705 
usage was incorrect and use the spelling of the original author(s). Other succeeding authors may 706 
follow the correction of a previous author or may independently correct the spelling themselves, 707 
but in no case is the use of corrig. regarded as obligatory. None of these corrections affects the 708 
status and date of validation. 709 
 710 
Note. The liberty of correcting a name or epithet must be used with reserve, especially if the change 711 
affects the first syllable and above all the first letter of the name or epithet.  712 
 713 
 714 
Personal Names 715 
 716 
Rule 49 717 
The genitive and adjectival forms of a personal name are treated as different epithets and not as 718 
orthographic variants unless they are so similar as to cause confusion.  719 
 720 
 721 
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Gender of Names 722 
 723 
Rule 50 724 
The gender of genus names is governed by the following. 725 

1. A Latin or Latinized genus name retains the gender of its language of origin. Authors must give 726 
the gender of any proposed genus name. In cases where the classical gender varies, the author has 727 
the right of choice between the alternatives.  728 

2. Genus names that are compounds from two or more Latin words take the gender of the last 729 
component of the compound word.   730 

3. Arbitrarily formed genus names or vernacular names used as genus names take the gender assigned 731 
to them by their authors.  732 
 733 
 734 
 735 
CHAPTER FOUR. RECOMMENDATIONS FOR AUTHORS AND PUBLISHERS 736 
 737 
When it is desirable to distinguish the nature of the type of a name, the following convention is 738 
recommended. When the type for a species or subspecies is determined by the ICNP, the 739 
superscript “T” will be used immediately following the name or strain identifier. If the type is 740 
determined by the SeqCode, the superscript “Ts” or “TS” will be used. When the type is a taxon 741 
at the rank of genus or higher, the superscript is determined by the nature of the type of the species. 742 
If superscripts are not possible, they may be replaced by the symbols in parentheses, i.e., (T), (Ts) 743 
or (TS). 744 
 745 
For the purpose of identification in the text, names of taxa at all ranks should be italicized.  746 
 747 
 748 
 749 
REFERENCES  750 
 751 
Chuvochina M, Rinke C, Parks DH, Rappé MS, Tyson GW, Yilmaz P, Whitman, WB, Hugenholtz 752 
P (2019) The importance of designating type material for uncultured taxa. Syst Appl Microbiol 42 753 
(2019) 15–21 754 
 755 
Trüper HG, de’Clari L (1997) Taxonomic note: necessary correction of specific epithets formed 756 
as substantives (nouns) "in Apposition". Int J Syst Bacteriol 47:908–909. 757 

 758 
 759 
 760 
 761 
 762 
 763 
 764 
 765 
 766 
 767 
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APPENDIX 1 768 
 769 

Data quality and reporting requirements and recommendations for an isolate genome, metagenome 770 
assembled genome (MAG), or single amplified genome (SAG) to serve as the nomenclatural type 771 
for a species named under the SeqCode. Requirements will be checked as part of the validation 772 
process on the SeqCode Registry. Recommendations are suggested best practices to guide authors 773 
and peer reviewers to ensure high quality data supporting species to be named.  774 
 775 

To be included in publication proposing new species names under SeqCode 
Required 

Name 
Recommended 

Etymology 
Name formed with mnemonic cues 
Interpretation of biological properties inferred or demonstrated physiological 

traits and ecological information, such as habitat, in the manuscript body 
and/or protologue. 

Designated genome assembly (e.g., INSDC accession) and access to raw data 
(e.g., SRA accession). 

Include as much metadata as possible (see Field et al., 2008). 
Provide evidence of the species, taxonomic rank, and position including the 

uniqueness of the species with respect to existing named species and 
justify the taxonomic rank and position (e.g., Jain et al., 2018, 
Karthikeyan et al., 2019; Parks et al., 2020; Rodriguez-R et al., 2018). 

For MAGs and SAGs, compare multiple high-quality genomes representing the 
species in more than one sample (e.g., Supplemental Information).a 

Rationale: Initial requirements encourage wide participation from many 
microbiological disciplines and enable validation of names published prior 
to the SeqCode. Critical data will be captured in the SeqCode Registry in 
any case. Some recommendations could become requirements in the 
future. 

 
Data quality necessary for completion of SeqCode Registryb 

Required 
Type genome assembly quality for MAGs and SAGs: >90% complete and <5% 

contaminated; (modified from Bowers et al., 2017).  
For isolates, read coverage ≥10x (Field et al., 2008). 

Recommended  
16S rRNA genes >75% complete and passes chimera checks 
Agreement between genome and 16S rRNA taxonomic assignments 
>80% of tRNAs present (modified from Bowers et al., 2017). 
High genome integrity (contig # <100; N50 >25 kb; max. contig >100 kb). 
MAG/SAG read coverage ≥10x. 
 
Data availability required for SeqCode Registry 
Assembly available in INSDC databases 
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Raw data available in INSDC databases (e.g., Sequence Read Archive)c 

Rationale: Registry queries the INSDC databases to perform automatic checks of 
data quality 

 776 
a. Comparison of multiple high-quality genomic assemblies from multiple samples can support 777 
the non-chimeric nature of MAGs and provide confidence of the assembly for both MAGs and 778 
SAGs.  779 
b. Data quality will be assessed by automated pipelines or other approaches. Exceptions for 780 
lower data quality should be justified by authors in the effective publication.  781 
c. Not required for names effectively published before January 1, 2023, to allow for existing 782 
published names (e.g., existing Candidatus names) and names currently undergoing peer review 783 
to be validated under the SeqCode. 784 
  785 
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Glossary 786 

Basonym: The original or earliest validly published name of a taxon on which a new combination 787 
is based when this taxon has been changed, typically as a result of reclassification. 788 

comb. nov. (combinatio nova): Abbreviation to denote transfer of a species to a new genus. 789 
Because the species name includes both the genus name and species epithet, the new name is a 790 
combination of the new genus name and the original species epithet. See Rule 29. 791 

Correct: Validly published names or epithets that must be adopted for a taxon under the rules in 792 
the proposed taxonomy (i.e., circumscription, position and rank). Note that validly published 793 
names may be legitimate but not correct, depending on the taxonomy. For instance, a given 794 
taxonomy may merge two species. While both names are validly published and legitimate, only 795 
the name of the earlier synonym is correct in this taxonomy.  796 

Diagnosis: A statement of the characters that allows one to distinguish the taxon from other taxa.  797 

Earlier synonym: The first validly published synonym [in some taxonomic literature, this is 798 
referred to as senior synonym]. 799 

Epithet: An adjective or descriptive phrase expressing a quality characteristic of the person or 800 
thing mentioned. The species name is an epithet of the genus name. 801 

Effectively published: Names and epithets that have appeared in print and/or electronic matter 802 
that is peer reviewed and made generally available to the scientific community. Under the 803 
SeqCode, preprints are not eligible as an effective publication. See Rule 24 for more explanation.  804 

Effective publication: The peer-reviewed publication in which a name first appears. Under the 805 
SeqCode, preprints are not eligible as an effective publication. See Rule 24 for more explanation.  806 

Homotypic synonyms: Two or more names associated with the same type [in some taxonomic 807 
literature, these are referred to as objective synonyms]. 808 

Heterotypic synonyms: Two or more names associated with different types that in the opinion of 809 
the microbiologist concerned belong to the same taxon [in some taxonomic literature, these are 810 
referred to as subjective synonyms]. 811 

Homonymy: A situation in which two names are the same but have different types, often due to 812 
uniting two genera each of which contains species with the same species epithet or when a name 813 
is chosen that is already in use by another taxon, including taxa named under other international 814 
codes of nomenclature. 815 

Illegitimate: Names or epithets that are contrary to the rules of the SeqCode. 816 

Later synonym: A subsequently validly published synonym [in some taxonomic literature, this is 817 
referred to as junior synonym]. 818 
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Legitimate (names and epithets): In accordance with the rules of the SeqCode. 819 

Name: The label applied to an object. A word or set of words by which a taxon is known, 820 
addressed, or referred to. A term used for identification. 821 

nom. nov. (nomen novum): A name that is created to replace another scientific name in cases 822 
where an earlier name cannot be used for technical, nomenclatural reasons. See Rules 29 and 43. 823 

Nomenclature: The body or system of names in a particular field. 824 

Nomenclatural type (or just type): For a species, it is the evidence for the taxon, such as genome 825 
sequence, with which the name is permanently associated. In the ICNP, the type is a viable strain 826 
deposited in and available from two culture collections in different countries. For higher taxa, the 827 
type is a lower taxon. The nomenclatural type is not necessarily the most typical or representative 828 
element of the taxon. 829 

Orthography: Formation of words or names.  830 

Orthographic variant: Names or epithets that are variant spellings of the same name. Under the 831 
SeqCode, orthographic errors may be corrected without affecting the priority of the name. See 832 
Rules 46 and 47. 833 

Position: The higher taxon in which a taxon is placed when there may be alternatives. 834 

Principle of Priority: A principle that states that the correct name of a taxon is the oldest 835 
legitimate, validly published name applied to it. It is the fundamental guiding precept that 836 
preserves the stability of biological nomenclature. It was first formulated in 1842 by a committee 837 
appointed by the British Association to consider the rules of zoological nomenclature. The 838 
committee's report was written by Hugh Edwin Strickland. 839 

Rank: A level within a taxonomic hierarchy. In the SeqCode, ranks are restricted to phylum, class, 840 
order, family, genus, species, and subspecies. See Rule 7. 841 

Species name: A binomial combination of the genus name and species epithet. See Rules 11 and 842 
12. 843 

Taxon: Any group of organisms treated as a named group in a formal taxonomy. 844 

Validation (of a name or epithet): The process by which a name becomes “official” under a 845 
particular code of nomenclature. Under the SeqCode, validation is completed when the registration 846 
process is complete on the SeqCode Registry. See Rule 26. 847 

Validly published: Names and epithets that are effectively published and registered according to 848 
the rules of the code. See Rule 26. 849 

  850 
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Examples of application of the SeqCode 851 

Example of path 1: Wolframiiraptoraceae and child taxa  852 

Overview. As an example case for Path 1, several authors of the SeqCode (Palmer, Reysenbach, 853 
Hedlund) recently completed a combined cultivation/metagenomics study of a novel group of 854 
archaea in the GTDB family designated as NZ13-MGT within the GTDB order “Caldarchaeales”, 855 
class Nitrososphaeria, and phylum Thermoproteota. The study initially focused on anaerobic 856 
enrichment cultures from sediments of Great Boiling Spring, Nevada, USA, with a single member 857 
of the taxon that requires tungsten for growth on corn stover or a sugar mix. The taxon was shown 858 
to prefer xylose by combining fluorescence in situ hybridization (FISH) with nanometer-scale 859 
secondary ion mass spectrometry (nanoSIMS). It is currently represented by a single high-quality 860 
MAG, although that MAG formed a >99.5% average nucleotide identity (ANI) cluster with MAGs 861 
of lower quality from separate samples of the same enrichment culture and sediments from which 862 
the enrichment culture was derived (Buessecker et al., 2022). Analysis of the MAG revealed a 863 
putative TupA tungstate transporter and six annotated tungsten-dependent ferredoxin 864 
oxidoreductases. To expand the study, 77 additional high-quality MAGs assigned to the GTDB 865 
family NZ13-MGT by GTDB-tk (Chaumeil et al., 2020) were assembled from metagenomes from 866 
terrestrial and marine hydrothermal systems globally.  867 

Importance of multiple genomes per species. It is recommended (main text Table 2) that species 868 
or subspecies named under the SeqCode include more than one genome. This parallels the general 869 
recommendation under the ICNP to characterize multiple strains for proposals of new taxonomic 870 
names and is especially important for MAGs and SAGs because of challenges associated with 871 
accurately binning metagenomic data and the low completeness of most SAGs. Here, FastANI was 872 
used to dereplicate the 78 high-quality MAGs into 11 >95% ANI clusters (i.e., species clusters), 873 
and phylogenetic analyses of concatenated marker gene sets confirmed that each ANI cluster was 874 
monophyletic. In total, nine of the species clusters were represented by multiple high-quality 875 
MAGs derived from metagenomes from different sampling dates and/or geothermal springs, 876 
ranging from two to 16 MAGs. Comparison of the multiple MAGs per species cluster allowed us 877 
to assess: (1) monophyly of the species by using a multiple marker gene set; (2) the true presence 878 
of multiple copies of normally single-copy, conserved marker genes and true absence of conserved 879 
marker genes used to assess genome completeness and contamination; (3) the existence of 880 
homologs of genes encoding important functions (in this case, tungstate transporters, 881 
tungstoenzymes, and genes related to energy conservation) to support the association of those 882 
genes/pathways with the species; (4) shared gene content in general; and (5) similar genome sizes 883 
for the genomes within a species. These comparisons strengthened our conclusions about the 884 
proposed mode of energy conservation and evolution of the organisms and allowed us to identify 885 
and reject problematic MAGs. Briefly, various bioinformatic pipelines were used for generation 886 
of MAGs, but metagenomic assembly was typically performed with metaSPAdes (Nurk et al., 887 
2017), followed by binning of contigs > 2.5 kbp in length with the MetaBAT (Kang et al., 2015) 888 
or MetaBAT2 (Kang et al., 2019), and/or MaxBin2 (Wu et al., 2016), and/or CONCOCT v.1.1.0 889 
(Alneberg et al., 2014) algorithms. In some cases, the “bin_refinement” module of MetaWRAP 890 
was also used to identify the highest quality MAGs among the three binning strategies, and quality 891 
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of all genomes was assessed based on CheckM v.1.1.39 estimates of completeness and 892 
contamination. Only those MAGs exhibiting > 90 % estimated completeness and < 5 % estimated 893 
contamination are reported here. Here, we rejected all MAGs generated by MaxBin2 (Wu et al., 894 
2016) because all were massively contaminated, as evidenced by reproducibly larger and more 895 
variable genome sizes than MAGs generated with other pipelines, but without any additional 896 
conserved marker genes. These MAGs were therefore not flagged as contaminated by automated 897 
contamination detection software such as CheckM (Parks et al., 2018), so comparison of the MAGs 898 
within each species was critical.  899 

In this study, we named two species based on single high-quality MAGs. In one case, 900 
Terraquivivens tikiterensis, we justified this decision based on the very high quality of the MAG 901 
(99.0 % completeness with 0.49 % estimated contamination; 75x coverage including sequences 902 
for 5S, 16S and 23S rRNAs and tRNAs coding for 19 amino acids) and the availability of 24 903 
MAGs from other species of the genus for comparison. In the other case, Benthortus lauensis, we 904 
justified this decision again on the high quality of the MAG (94.0 % completeness with 2.91 % 905 
estimated contamination; 34x coverage including sequences or 5S, 16S and 23S rRNAs and tRNAs 906 
coding for 20 amino acids) and on the difficulty of obtaining additional samples from the only 907 
known habitat of this genus, the Lau Hydrothermal Field.  908 

Data quality under the SeqCode. Only MAGs exhibiting estimated completeness > 90 % and 909 
estimated contamination < 5 % were considered possible candidates for naming under the 910 
SeqCode. We furthermore accounted for rRNAs and tRNAs and selected the best MAG 911 
representing each species cluster as type genome, ensuring that we adhered to data quality 912 
standards (Table 3 of the main text). We note that several GTDB species representatives did not 913 
contain any high-quality MAGs; those MAGs were analyzed phylogenetically in our study, but 914 
they could not be named under the SeqCode. Nevertheless, they can be identified using GTDB 915 
placeholder names. 916 

Nomenclature under the SeqCode. We decided to propose names for all 11 species clusters under 917 
the SeqCode as well as the parent taxa as prescribed under the SeqCode. Names were formed under 918 
the rules of Latin following general recommendations of Appendix 9 in the ICNP and were 919 
checked by the nomenclature expert Aharon Oren. To follow Rules 18a and 26 in the SeqCode, 920 
the publication includes the following for each taxonomic name that is proposed: (i) clear 921 
designation of their nomenclatural type; (ii) designation of the taxonomic rank; and (iii) the 922 
etymology of the new name (Buessecker et al., 2022). We also followed Recommendation 26 in 923 
the SeqCode by clearly separating the nomenclature proposals in the manuscript within a 924 
protologue. An annotated example protologue (with annotations [in brackets in italics]) for each 925 
taxonomic rank is shown below, preceded by a brief discussion of the elements of the protologue. 926 
To be clear, standardized protologues are not required under the SeqCode as long as the rules of 927 
the SeqCode are applied, particularly Rule 18a and Rule 26 for new taxon names that don’t require 928 
unions or divisions of existing taxa. Authors of publications proposing many new taxa may choose 929 
to summarize the required elements as a table, for example. A summary of the key elements 930 
required by the SeqCode are listed in Supplementary Table S1 for these same three taxonomic 931 
names as an example.  932 
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Example protologue for a new family. The protologue below describes the new family 933 
Wolframiiraptoraceae. Note that for a family or higher taxon, the nomenclatural type is a genus. 934 
Here, that genus is Wolframiiraptor from which the name of the family must be derived under 935 
Rule 15 of the SeqCode.  936 

Description of the family Wolframiiraptoraceae 937 

Wolframiiraptoraceae (Wolf.ra.mi.i.rap.to.ra'ce.ae. N.L. masc. n. Wolframiiraptor, type genus of 938 
the family; L. fem. pl. suff. -aceae, ending to denote a family; N.L. fem. pl. n. 939 
Wolframiiraptoraceae, family of the genus Wolframiiraptor). [This text designates the taxonomic 940 
rank (family) and the etymology under Rule 26.4 and 26.5. Both will also be captured in defined 941 
fields in the SeqCode Registry.] 942 

Members of this family are associated with thermal aquatic environments and have been identified 943 
from geothermal springs in China, New Zealand and the USA and a marine hydrothermal vent in 944 
the Western Pacific. Phylogenomic inference robustly recovers the genomes of these organisms as 945 
a well-supported monophyletic lineage within the order Caldarchaeales, and delineation of these 946 
taxa as a family is supported by Relative Evolutionary Divergence (RED) and Average Amino 947 
Acid Identity (AAI). AAI values among designated type genomes for species in this family range 948 
between 65 and 85 % within proposed genera, and between 49 and 57 % among members of 949 
different genera. The distribution of genes required for oxidative phosphorylation indicate that 950 
members of the family may either be strict or facultative anaerobes. Sulfide-dependent respiration 951 
may also occur in some members of the family, but this trait is not conserved for all genera. Several 952 
putative tungsten-dependent ferredoxin oxidoreductases, specifically aldehyde ferredoxin 953 
oxidoreductases (AORs), formaldehyde ferredoxin oxidoreductases (FORs), and glyceraldehyde-954 
3-phosphate ferredoxin oxidoreductases (GAPORs) are encoded by genomes belonging to this 955 
family. [This text includes a description of the taxon, following Recommendation 26. Such text is 956 
recommended but not required under the SeqCode.] 957 

The nomenclatural type for the family is the genus Wolframiiraptor. [This text designates the 958 
nomenclatural type under Rule 26.3. Note that the nomenclatural type for ranks of class, order, 959 
and family is the first legitimately named genus in the taxon. These dates are clearly shown in the 960 
SeqCode Registry. Rule 26.3 embodies Principle 5 and serves to unambiguously identify the taxon. 961 
See Rule 16, especially Table 2, Rule 18, and Rule 22. Under the SeqCode, the name of newly 962 
proposed higher taxon must be derived from the root of the type genus Wolframiiraptor 963 
(Wolframi(-um)) plus a connecting vowel (i), raptor (genitive case –oris, dropping the ending of 964 
genitive case gives us the root raptor-) followed by the appropriate suffix to denote the rank (-965 
aceae). See Rule 15 and Table 1.] 966 

Example protologue for a new genus. The protologue below describes the new genus 967 
Wolframiiraptor. Note that for a genus, the nomenclatural type is a species.  968 

 969 
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Description of the genus Wolframiiraptor 970 

Wolframiiraptor (Wolf.ra.mi.i.rap’tor N.L. neut. n. wolframium, tungsten; L. masc. n. raptor, 971 
snatcher or thief; N.L. masc. n. Wolframiiraptor, snatcher of tungsten). [This text designates the 972 
taxonomic rank (genus) and the etymology under Rule 26.4 and 26.5.] 973 

Members of this genus have been identified from geothermal springs from the Great Basin, 974 
Yellowstone National Park, USA, and the Rehai Geothermal Field and the town of Dientan, 975 
Tengchong, China. AAI values among genomes representing separate species within the genus 976 
range between 81 and 90 %. Based on ancestral state reconstruction analysis, likely losses of the 977 
genes encoding cytochrome c oxidase subunits, the aerobic carbon-monoxide dehydrogenase large 978 
subunit, and sulfide:quinone oxidoreductase (Sqr), indicate that members of this genus are likely 979 
strict anaerobes and are incapable of sulfide oxidation. Genomes of this genus encode a tupA 980 
subunit of the tungstate (Tup) ABC transporter and contain multiple genes encoding tungsten-981 
dependent oxidoreductases, including three putative AOR-like, one FOR-like and one GAPOR-982 
like proteins. This taxon is supported as a genus-level group by phylogenomics, AAI and RED. 983 
[This text includes a description of the taxon, following Recommendation 26. Such text is 984 
recommended but not required under the SeqCode.] 985 

The nomenclatural type of the genus is Wolframiraptor gerlachensisTs. [This text designates the 986 
nomenclatural type under Rule 26.3. Note that the nomenclatural type for rank of genus is a 987 
species, typically the first legitimate species in the genus. These dates are clearly shown in the 988 
SeqCode Registry. Rule 26.3 embodies Principle 5 and serves to unambiguously identify the taxon. 989 
See Rule 16, especially Table 2, and Rule 22. Note that genus names do not need to have a standard 990 
suffix like family, order and above, but they should avoid suffixes used for other taxonomic ranks 991 
to prevent confusion. See Rule 15 and Table 1. Under Chapter 4, the superscript Ts can be added 992 
when this species is a nomenclatural type under the SeqCode.] 993 

 994 

Example protologue for a new species. The protologue below describes the new species 995 
Wolframiiraptor gerlachensis. Note that for a species, the nomenclatural type is a DNA sequence, 996 
typically a genome assembly (Table 2). 997 

Description of Wolframiiraptor gerlachensisTs 998 

Wolframiiraptor gerlachensis (ger.lach.en'sis N.L. masc. adj. gerlachensis, of Gerlach, the region 999 
where Great Boiling Spring is located in Nevada, and where the samples containing this organism 1000 
were obtained). [This text designates the taxonomic rank (species) and the etymology under Rule 1001 
26.4 and 26.5. Under Chapter 4, the superscript Ts can be added to denote that this species is the 1002 
type for the genus.] 1003 

A MAG representing this species was recovered from metagenomic sequencing of a stable 1004 
enrichment culture, established from an in-situ corn stover enrichment from Great Boiling Spring, 1005 
Nevada, USA. Enrichment and maintenance of this species within the mixed-culture community 1006 
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was optimal at an incubation temperature of 80 °C with lignocellulose and sugars, at circumneutral 1007 
pH. This species is dependent on tungsten for growth, with significant decline in its abundance 1008 
within the community without tungsten added to the growth medium. Additionally, several 1009 
tungstoenzymes conserved within the genus were expressed at a higher rate during growth on corn 1010 
stover, suggesting direct involvement of tungstoenzymes in complex carbohydrate metabolism. 1011 
Cells of this organism showed significant isotope enrichment when grown on isotopically labeled 1012 
xylose-amended medium, with limited isotope enrichment during growth on medium amended 1013 
with amino acids, glucose, ribose, and starch, indicating preferential assimilation of xylose. The 1014 
genome sequence for the type of this species is 1,277,965 bp, consists of 27 contigs, and has a 1015 
G+C content of 52 %. Completeness is estimated at 98.06 % with 0.49 % contamination, as 1016 
estimated with CheckM. ANI comparisons among this genome and those of closely related species 1017 
were below 86 %, supporting the delineation of this taxon as unique and distinct to other species 1018 
in the genus. [This text includes a description of the taxon, following Recommendation 26. Such 1019 
text is recommended but not required under the SeqCode.] 1020 

The genome Wger_A8Ts, available under the GenBank assembly accession number 1021 
(GCA_021323375.2Ts), is the designated nomenclatural type for the species, and was recovered 1022 
from an enrichment culture, established from an in-situ enrichment from Great Boiling Spring, 1023 
Nevada, USA. [This text designates the nomenclatural type under Rule 26.3. Note that the 1024 
nomenclatural type for rank of species or subspecies is a DNA sequence, typically a genomic 1025 
assembly (Table 1). Rule 26.3 embodies Principle 5 and serves to unambiguously identify the 1026 
taxon. Metadata for this sequence is included in the GenBank entry. Under Chapter 4, the 1027 
superscript Ts can be added to denote that this genomic assembly is the nomenclatural type of the 1028 
species.] 1029 

 1030 

  1031 
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Supplementary Table S1. Example spreadsheet format for nomenclature proposals. Example 1032 
proposals for family, genus, and species ranks. Such tables are simple alternatives to protologues 1033 
and may be especially valuable when many names are proposed.  1034 

Proposed taxon Etymology Nomenclatural type 
Family 
Wolframiiraptoraceae 

Wolf.ra.mi.i.rap.to.ra'ce.ae N.L. masc. 
n. Wolframiiraptor, type genus of the 
family; L. fem. pl. suff. -aceae, ending 
to denote a family; N.L. fem. pl. n. 
Wolframiiraptoraceae, family of the 
genus Wolframiiraptor 

Genus Wolframiiraptor 

Genus 
Wolframiiraptor 

Wolf.ra.mi.i.rap’tor N.L. neut. n. 
wolframium, tungsten; L. masc. n. 
raptor, snatcher or thief; N.L. masc. n. 
Wolframiiraptor, snatcher of tungsten 

Species Wolframiiraptor 
gerlachensisTs 

Species 
Wolframiiraptor 
gerlachensisTs 

ger.lach.en'sis N.L. masc. adj. 
gerlachensis, of Gerlach, the region 
where Great Boiling Spring is located in 
Nevada, and this organism was obtained 
from 

Genomic assembly: 
GCA_021323375.2Ts 

 1035 

 1036 

SeqCode Pre-registration: registration of path 1 names in the expert mode of the SeqCode 1037 
Registry  1038 

Names may currently be entered into the SeqCode Registry (https://seqco.de/) using the expert 1039 
mode. Guided submission modes are also under development to assist users with the registration 1040 
process. Within expert mode, a profile is created in the SeqCode Registry (https://seqco.de/) and 1041 
then contributor privileges are requested. Once approved, a “Contributor” dashboard will become 1042 
available. The “Create a name” option for name registration is selected. Then the proposed name 1043 
is provided in the textbox and “Register” is selected (e.g., Wolframiiraptor gerlachensis as an 1044 
example). This will only reserve the name and does not entail validation. During this registration 1045 
step, automated quality checks will be performed, and red and orange flags will be generated with 1046 
descriptions of what is required or recommended, respectively, and how each relates to Rules and 1047 
Recommendations of the SeqCode. Red flags need to be addressed before progressing further. For 1048 
“Missing rank” red flags, “Define rank” is selected, and then the appropriate rank is selected (e.g., 1049 
species), and “Submit” is selected. For addressing the “Missing type” red flags, select “Edit type”, 1050 
and under material, select the appropriate description of the type genome sequence and provide its 1051 
accession number (e.g., GenBank assembly; GCA_021323375.2). Here additional orange flags 1052 
relating to the genome serving as nomenclatural type can also be addressed. For the “Missing 1053 
genome kind” the type of genome can be selected (e.g., Metagenome-assembled genome (MAG)) 1054 

https://seqco.de/
https://seqco.de/
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and the sequencing depth can be indicated (e.g., 12 in the case of GCA_021323375.2). If available, 1055 
provide the source information under the “Missing genome source” orange flag (e.g., INSDC 1056 
Sequence Read Archive (SRA) with the run accessions SRX13128468 and SRX13128467, 1057 
comma-separated for multiple run accessions). Additionally, to assist in genome quality 1058 
assessments of genomes by curators, indicate the quality metrics in this section (e.g., G+C content 1059 
(%), estimated completeness and contamination, the completeness fraction of the 16S and 23S 1060 
rRNA genes, and how many rRNA fragments and predicted tRNA elements are present in the 1061 
genome). To add the etymology, select “Edit etymology” under the “Missing etymology” red flag. 1062 
Provide the syllabication and grammar information of components of the name (e.g., 1063 
ger.lach.en'sis N.L. masc. adj. gerlachensis, of Gerlach, the town where Great Boiling Spring is 1064 
located in Nevada, and where the samples containing this organism were obtained). To address 1065 
additional orange flags, the same process can be followed, although these flags are not obligatory 1066 
for registration. Orange flags can include, but are not limited to, “Missing description”, “Missing 1067 
parent”, and “Missing effective publication” flags. If a description for the taxon is available, add 1068 
this to the “Missing description” flag (e.g., the description from the protologue included for 1069 
publication). If possible, link a parent taxon to the name, even if the parent taxon is also a newly 1070 
proposed name to be registered (e.g., Wolframiiraptor). As the pre-registration of the names is 1071 
occurring before effective publication, the “Missing effective publication” flag remains. If 1072 
additional names or parent taxon names are proposed, complete this process for all proposed taxa. 1073 
This can be accessed and/or evaluated under the “My names” list in the “Contributor” dashboard. 1074 
Once all required information for review is provided for each entry, the “Propose name” option 1075 
under “Contributor Actions” can be selected for each entry. This allows the addition of the name 1076 
to a new register list or, as part of larger projects with a single intended effective publication, all 1077 
proposed taxa can be added to the same register list for curator review. Select “Register name” to 1078 
generate a draft register list. This draft register list is assigned an accession URL that should be 1079 
included in the effective publication (e.g., seqco.de/r:slp2ijs4). Submit the draft register list for 1080 
curator review. Once a curator provisionally accepts the names, this completes pre-registration. At 1081 
this point, the proposed names are hidden from the public but can be accessed via the URL, 1082 
allowing reviewers and editors to review the proposed names.  1083 

Finally, authors are required to complete the registration/validation process by entering the DOI 1084 
and submitting the published article, at which point the names become valid and visible to the 1085 
public. Minor edits/corrections can be made at any time following validation by registered 1086 
contributors as long as they are validated by curators. While curators will currently ensure the data 1087 
quality while guiding users through the naming process; contingent upon community support and 1088 
funding, automated checks will be implemented for evaluation of genome sequence quality and 1089 
names.  1090 

 1091 
  1092 

https://seqco.de/r:slp2ijs4
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Example of path 2: Macondimonas diazotrophicaTs 1093 

Path 2 (main text Figure 1) should be used to register and validate names under the SeqCode after 1094 
the effective publication is already published. This could be done by the authors or by other 1095 
scientists, although we recommend working with authors to register their names whenever 1096 
feasible. The names of the taxa must appear in the effective publication including online 1097 
supplementary material, although minor orthographic variants are allowable.  1098 

Overview. Several authors of the SeqCode (Konstantinidis, Rodriguez-R, Rosselló-Móra) were 1099 
co-authors on a publication on the metagenome-guided isolation of a crude-oil degrading 1100 
bacterium, abundant in oil-contaminated sediments of coastal marine ecosystems but largely 1101 
absent from pristine environments, recovered specifically from the oiled sands of Pensacola Beach 1102 
after the oil spill in April of 2010 in the Gulf of Mexico. The initial metagenomic datasets from 1103 
the oiled sands (Rodriguez-R et al 2015) were used to identify a high-quality MAG through 1104 
targeted genome reconstruction on the basis of dominant nifH gene alleles. The reconstructed 1105 
MAG was used to reconstruct the metabolic potential of this species, identify auxotrophies, and 1106 
ultimately isolate this organism (Karthikeyan et al 2019). The resulting isolate genome has a 99.8% 1107 
ANI with the MAG, but the fastidious nature of the microorganism prevents its deposition in 1108 
culture collections. In the publication (Karthikeyan et al 2019), the microorganism is identified as 1109 
a novel genus in the order Chromatiales, designated Macondimonas. The only species and 1110 
nomenclatural type of the genus is Macondimonas diazotrophica. The publication designates strain 1111 
KTK01 as type material of the species, which we emend here to specify instead the genome 1112 
sequence.  1113 

Best practices for cooperativity for Path 2. We consider it best practice to communicate with 1114 
key authors before registering and validating effectively published names under the SeqCode. In 1115 
this case, three of the authors of the original publication including the corresponding author* 1116 
(Konstantinidis*, Rodriguez-R, Rosselló-Móra) registered the names in the SeqCode Registry. 1117 

Deposition of type DNA sequences for species and subspecies into an INSDC database. The 1118 
genome designated as the nomenclatural type for the proposed species is publicly available from 1119 
an INSDC database under the GenBank Assembly accession number GCA_004684205.1, in 1120 
accordance with Rule 18a. This rule states that type DNA sequences must be available from 1121 
INSDC databases, a decision made to promote stable access to the data. 1122 

Protologues and descriptions (Karthikeyan et al., 2019) 1123 

Description of Macondimonas gen. nov 1124 

Macondimonas (Ma.con.di.mo’nas. L. fem. n. monas, a unit, a monad; N.L. fem. n. 1125 
Macondimonas, a monad from Macondo Prospect, the site of DWH oil spill. Additionally, 1126 
Macondo is a fictional town in A Hundred Years of Solitude by G. G. Márquez. In the book, the 1127 
town of Macondo has a rapid population growth, a period of economic prosperity, and then a rapid 1128 
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population fall, which is reminiscent of the ecologic pattern observed for this group upon crude-1129 
oil exposure) 1130 

Members of this genus exhibit a coccobacilli morphology and a heterotrophic aerobic metabolism. 1131 
No phototrophic, nor chemoautotrophic growth, or their corresponding genes in the genome were 1132 
observed. The type species is Macondimonas diazotrophica.  1133 

Description of Macondimonas diazotrophica sp. nov. 1134 

Macondimonas diazotrophica (di.a.zo.tro’phi.ca. Gr. pref. di, in two; N.L. neut. n. azotum, 1135 
nitrogen; N.L. pref. diazo-, pertaining to dinitrogen; Gr. adj. trophikos -ê -on, feeding, tending; 1136 
N.L. fem. adj. diazotrophica, one that feeds on dinitrogen, named after its ability to fix atmospheric 1137 
nitrogen) 1138 

Cells grown on solidified mineral artificial seawater media using hexadecane as substrate show a 1139 
coccobacillus morphology, of about 0.6 μm in length and 0.35 μm in width, and formed circular 1140 
colonies. Members of the species are aerobes, growing at a pH range of 6.5–8.5 with a pH optimum 1141 
of 7.5, and a salinity range of 250–500 mM of NaCl, with an optimum concentration of 330 mM. 1142 
The temperature range for optimal growth is 22–30 °C, with no growth observed at 4 °C and above 1143 
34 °C. Cells can grow with hexadecane and pyruvate as a sole carbon sources and fix nitrogen. 1144 
Genome size is ~2.8 Mbp with a G+C% content of 61.56. The designated type material is strain 1145 
KTK01, and its genome sequence can be found under NCBI BioSample accession number 1146 
SAMN11302943. 1147 

Emendation of the species Macondimonas diazotrophicaTs 1148 

The properties of the species are as given by Karthikeyan et al 2019, and the designated 1149 
nomenclatural type is the genome of strain KTK01, deposited in the NCBI databases with 1150 
accession number GCF_004684205.1. 1151 

 1152 

Registration of effectively published names in the SeqCode Registry. Registration of names in 1153 
the SeqCode Registry can occur after effective publication. This example outlines the registration 1154 
of a name after effective publication through the expert registration mode in the Registry. Register 1155 
as “Contributor”. Select the “Create a name” option from the “Contributor” dashboard and provide 1156 
the effectively published name in the textbox and select register (e.g., Macondimonas 1157 
diazotrophica). Similar as described before, automatic checks are performed, and red and orange 1158 
flags related to Rules and Recommendations in the SeqCode are generated. In addition to 1159 
addressing all flags described before, the orange “Missing effective publication” flag needs to be 1160 
addressed. Select the “Register publication” option under this flag, provide the DOI to the effective 1161 
publication (10.1038/s41396-019-0400-5) in the provided space, and select “Register”. From here, 1162 
the linked publication shows which names are linked to the specific publication. Select the taxon 1163 
name being edited (e.g., Macondimonas diaozotrophica). This publication will appear in the 1164 
“Publications” section of the entry (end of page). Several publications proposing, emending, 1165 
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correcting, or citing the taxon in question can be linked to the name in this fashion. Under the 1166 
“Actions” associated with the publication, select “Proposed this name” for publications proposing 1167 
the name, “Corrigendum” for publication correcting names or “Emended this name” for published 1168 
emendations. Repeat this process for any higher-level taxonomic names and link the associated 1169 
effective publication with these names. Notify the SeqCode curators by submitting these names 1170 
(typically with all associated names in a single Register List) as a draft register list for curator 1171 
review (e.g., seqco.de/r:6ns_rdob) and click “Validate Published Names” to submit the manuscript 1172 
PDF and (if relevant) supplementary material. If proposed names satisfy all criteria for validation 1173 
under the SeqCode, proposals will be reviewed, and contributors will be notified of validation 1174 
under the SeqCode or further recommendations on corrections to the submission. 1175 

 1176 

Example of combination of path 1 and path 2 for validation: class Kryptonia and child taxa 1177 

In some cases, some names are published in an effective publication, but additional names are also 1178 
warranted, such as a case where one or more new higher ranks for a proposed taxon are not 1179 
published. This would require a combination of path 1 (registration of new names) and path 2 1180 
(registration of effectively published names).  1181 

Overview. As an example for a combination of Path 1 and Path 2, Eloe-Fadrosh et al. (2016) 1182 
proposed the new genus and species Candidatus Kryptonium thompsoni based on 13 SAGs and a 1183 
single MAG from geothermal springs in British Columbia Canada, Yunnan Province China, and 1184 
Nevada USA. In addition, Candidatus Kryptonium thompsoni was visualized by FISH in cells 1185 
collected from Dewar Creek, British Columbia. Candidatus Kryptonium thompsoni was proposed 1186 
as one of four Candidatus genera, each with a single species, belonging to a new candidate phylum 1187 
named Kryptonia. None of the ranks between genus and phylum were named. In Supplementary 1188 
Table 4 of that paper, the proposed candidate taxa were named, and the etymology described. 1189 
Ranks were described in the manuscript. However, no nomenclatural type was designated because 1190 
there was no path to validate the names under the ICNP or any other authority at the time the paper 1191 
was published. Many problems like this exist in the past literature because the community hadn’t 1192 
come together to develop standards or best practices, and this is part of the impetus for the 1193 
SeqCode. The SeqCode is deliberately designed to allow critical information to be captured in the 1194 
SeqCode Registry, allowing most previous Candidatus names to be named under the SeqCode, 1195 
provided the names appear in an effective publication. However, substantial changes to published 1196 
names will need to be described separately in a peer-reviewed paper, which then becomes the 1197 
effective publication. This test case is a good example, as described below.  1198 

Taxonomic decisions and example of taxonomic freedom. Per Principle 1, the SeqCode does 1199 
not endorse any particular taxonomy. This is true of all major codes of nomenclature except the 1200 
International Code of Virus Classification and Nomenclature. The taxonomic decisions described 1201 
in this section were made by one of the authors of the original publication describing these 1202 
genomes (Hedlund) and Palmer in collaboration with the first author (Eloe-Fadrosh) and 1203 

https://seqco.de/r:6ns_rdob


33 
 

corresponding author (Ivanova). Again, we consider it best practice to communicate with key 1204 
authors before registering and validating names under the SeqCode. It is our position that the four 1205 
genera proposed in the effective publication should be combined into one genus based on (i) 1206 
monophyly with strong support in phylogenetic analyses using conserved marker genes; (ii) RED 1207 
values consistent with a single genus as implemented within GTDB; and (iii) average amino acid 1208 
identity (AAI) values consistent with a single genus (>65% (Konstaninidis et al., 2017)). In this 1209 
case, we will retain the genus and species name Kryptonium thompsonii for the largest group of 1210 
genomes described from Dewar Creek. This is the largest species cluster, and it was also visualized 1211 
by FISH. This MAG is of high quality per Genome Standards Consortium recommendations 1212 
(Bowers et al., 2018) (18 contigs, 95.61 % completeness with 1.91 % estimated contamination; 1213 
68x coverage and sequences of the 5S, 16S and 23S rRNAs and tRNAs coding for 20 amino acids). 1214 
Below is the original etymology from Supplemental Table 4 from the effective publication, but 1215 
with the Candidatus prefix removed (Supplementary Table S2). This etymology with or without 1216 
the Candidatus prefix and information contained in the paper is sufficient to satisfy Rules 26.1, 1217 
26.4, and 26.5 to name both the genus and species. Rules 26.2 and 26.3 will be satisfied when the 1218 
name is registered with the SeqCode Registry. In this case, the nomenclatural type for the species 1219 
will be the highest quality genome in the species cluster, which is the MAG JGI-4. The superscript 1220 
Ts is added after the species epithet to denote that this is the type species of the genus, following 1221 
Chapter 4. We also note that the species name has been corrected to thompsonii, as the second “i” 1222 
is the correct suffix to denote a genitive masculine noun, in this case for a species named after a 1223 
male (David Thompson). “Perfect” Latin is recommended under the SeqCode but not required. 1224 
We consider this to be a minor orthographic variant on the original name. Also, the etymology is 1225 
modified from the original to remove the definition of ‘bios’ because the root ‘bios’ does not 1226 
appear in the name. We note here that the GTDB species representative (JGI-8) is actually a 1227 
medium-quality MAG. We speculate that the GTDB used this species representative, a SAG, as it 1228 
was erroneously labeled an “isolate” in NCBI, which was apparently carried over to GTDB. Thus, 1229 
we recommend caution and care at all levels when designating nomenclatural types to ensure that 1230 
the highest quality genomic data are used.  1231 

 1232 

Modified etymology and typification of Kryptonium thompsoniiTs. Eloe-Fadrosh et al., 2016 1233 
remains the effective publication. 1234 

Description of the genus Kryptonium 1235 

Kryptonium (Kryp.to’ni.um. Gr. adj. krypton, hidden; N.L. neut. n. Kryptonium a hidden life form). 1236 

The nomenclature type of the genus is Kryptonium thompsoniiTs. 1237 

Description of the species Kryptonium thompsonii 1238 

Kryptonium thompsonii (thomp.son’i.i. N.L. gen. masc. n. after David Thompson, explorer of the 1239 
region around Dewar Creek).  1240 
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The nomenclatural type is GCA_001442925.1Ts. 1241 

Following Recommendation 7, the ranks above the genus Kryptonium should be named until an 1242 
existing name of a parent taxon exists. All available phylogenetic analyses of this genus indicate 1243 
that it is very distant from the closest relatives named under the ICNP. However, there is 1244 
disagreement between the original publication describing the SAGs and MAGs and the GDTB 1245 
taxonomy as to whether the monophyletic lineage containing Kryptonium should be considered a 1246 
phylum or a class. As a matter of conservatism, we choose to only propose names up to the rank 1247 
of class as suggested by the GTDB taxonomy and ascribe that class to the phylum Bacteroidota. 1248 
The GTDB has suggested the following names at ranks of family, order, and class: Kryptoniaceae, 1249 
Kryptoniales, and Kryptoniia. Those names follow the rules of the SeqCode, particularly Rule 15, 1250 
which states that the “The name of a family, order, class, or phylum is formed by the addition of 1251 
the appropriate suffix to the stem of the type genus name”. Thus, we will use the GTDB names 1252 
but require an etymology, which is provided in the table below. The current manuscript then 1253 
becomes the effective publication for those names (Path 1).  1254 

 1255 

Table S2. Etymology and typification of higher taxa for Kryptonium thompsoniiTs 1256 

Proposed taxon Etymology Nomenclatural type 
Family Kryptoniaceae Kryp.to.ni.a’ce.ae N.L. neut. n. 

Kryptonium, type genus of the family; 
L. fem. pl. suff. -aceae, ending to 
denote a family; N.L. fem. pl. n. 
Kryptoniaceae, family of the genus 
Kryptonium 

Genus Kryptonium 

Order Kryptoniales Kryp.to.ni.a’les N.L. neut. n. 
Kryptonium, type genus of the order; 
N.L. fem. pl. suff. -ales, ending 
denoting an order; N.L. fem. pl. n. 
Kryptoniales, order of the genus 
Kryptonium 

Genus Kryptonium 

Class Kryptoniia Kryp.to’ni.i.a N.L. neut. n. Kryptonium, 
type genus of the class; N.L. neut. n. 
suff. -ia, ending to denote a class; N.L. 
neut. pl. n. Kryptoniia, class of the 
genus Kryptonium 

Genus Kryptonium 

 1257 

Additional species of the genus Kryptonium. As described above, we have chosen to merge four 1258 
genera originally proposed into the single genus Kryptonium. In the GTDB, these genomes are 1259 
instead divided into six species clusters based on circumscription radii determined from ANI 1260 
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clustering, splitting the original taxon Candidatus Kryptobacter tengchongensis into three species. 1261 
However, these two additional species clusters likely represent artificial clusters with very high 1262 
sequence similarity because these clusters are based on three replicate MAG assemblies each. 1263 
Regardless, only one other species cluster has a high-quality genome representative that could 1264 
serve as a type under minimal standards described in Table 2 (main text). Thus, we will only name 1265 
a single additional species for the cluster originally proposed as Candidatus Kryptothermus 1266 
mobilis, from Great Boiling Spring, Nevada, USA. This taxon was enriched in situ in Great Boiling 1267 
Spring sediments following the addition of corn stover, consistent with many annotated glycoside 1268 
hydrolases in the genome. The original publication has only one MAG; the GTDB cluster again 1269 
has three MAGs, although all are publicly available replicate assemblies from the same 1270 
metagenomic sequencing run. We nevertheless choose to name this species based on the high 1271 
quality of the MAG (97.25 % completeness with 2.73 % estimated contamination; 44x coverage 1272 
and sequences of 5S, 16S and 23S rRNAs and tRNAs coding for 20 amino acids) and based on 1273 
recruitment of the genome at high identity in two different cellulolytic enrichments in Great 1274 
Boiling Spring that were incubated at 77 °C and 85 °C, providing clear evidence of growth at in 1275 
situ temperature and consistent with a role in consortial degradation of plant biomass. In addition, 1276 
21 MAGs and SAGs from different samples representing the genus are available for comparison, 1277 
providing confidence of genome size, assembly fidelity, and the presence/conservation of key 1278 
genes.  1279 

In the case of the union of the genus Kryoptonium and Candidatus Kryptothermus, we retain the 1280 
genus name Kryoptonium, as justified above. However, we consider this a nom. nov. because not 1281 
only is a different genus name used, but also the species name should be changed.  1282 

Etymology and typification of Kryptonium mobile nom. nov. 1283 

Kryptonium mobile (mo’bi.le. L. neut. adj. mobile, motile, moving). 1284 

Synonym: Candidatus Kryptothermus mobilis (Eloe-Fadrosh et al., 2016) 1285 

The nomenclatural type is NCBI Assembly GCA_900070205.1. 1286 

 1287 

Pre-registration of names in the SeqCode Registry. To register names for taxa that encompass 1288 
names for a lineage where some were proposed in the effective publication and others that are new 1289 
(and have been effectively published), register as a “Contributor” to the SeqCode Registry. Select 1290 
“Create a name” option on the “Contributor” dashboard and register all names associated with the 1291 
lineage as described above in the Wolframiiraptoraceae example (e.g., Kryptoniia, Kryptoniales, 1292 
Kryptoniaceae, Kryptonium, Kryptonium thompsonii, and Kryptonium mobile). Link effective 1293 
publications for the taxon names proposed previously (e.g., Kryptonium thompsonii proposed by 1294 
Eloe-Fadrosh et al., (2016) [10.1038/ncomms10476], corrected by Oren et al., (2020) 1295 
[10.1099/ijsem.0.003789]) and create new names for those that have not been proposed before 1296 
(e.g., Kryptoniia, Kryptoniales, Kryptoniaceae, and Kryptonium mobile). As these taxa would have 1297 
different effective publications associated with the taxon names, separate register lists need to be 1298 
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created and associated with the appropriate effective publications. Add all of the taxa associated 1299 
with the previously published effective publication to a single register list for approval by a curator 1300 
(e.g., seqco.de/r:jvapsuy2) and all newly proposed names to a separate register list (e.g., 1301 
seqco.de/r:rgrmqbgb). The provided register list accession URL for the newly proposed names 1302 
should be included in the effective publication to allow automated checks and validation upon 1303 
publication if approval was given by the curator. In this case, this manuscript serves as the effective 1304 
publication for Kryptoniia, Kryptoniales, Kryptoniaceae, and Kryptonium mobile, and should be 1305 
provided for validation under “Validate Published Names” in PDF along with supplementary 1306 
material (if relevant). 1307 

 1308 
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