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Abstract. Suardana IBK, Mahardika BK, Santosa AAANA, Mahardika GN. 2024. Short Communication: Genetic diversity and identification 

of unique Omicron variant markers of SARS-CoV-2 in Indonesia. Biodiversitas 25: 1781-1787. The rapid and global spread of Severe 

Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has caused enormous socioeconomic disruptions, such as local and global 

travel, country or city lockdown, and manymore. We tested the hypothesis that global introduction and local substitution markers that 

are unique to Indonesia due to the global travel restrictions could be identified. All complete and high-coverage genomes of all Omicron 

variant sequences submitted from Indonesia were downloaded from the Global Initiative on Sharing All Influenza Data (GISAID), in 

October 27, 2022, and aligned with the Wuhan-Hu-1 strain and randomly selected Nextstrain Omicron clades. Genetic diversity was 

calculated using Tajima’s neutrality test, and phylogeny was constructed using the neighbour-joining method in Mega 11. The overall 

whole genome diversity of the Omicron variant detected in Indonesia is 0.0008, with the three highest coding region diversities being 

Open Reading Frame 6 (ORF6), Envelope, and Spike protein. The Tajima D value of the whole genome is -2.669, while the three 

highest Tajima values are ORF6, Envelope and ORF10. The phylogeny shows that there are 168 sequences of Indonesian Omicron 

variants, which do not share branches with Nextstrain Omicron clades. Unique amino acid substitutions to Wuhan-Hu-1 of the Omicron 

variants detected in Indonesia occurred in some coding regions, mainly in ORF1AB and Spike. We encourage country-based analysis as 

a lesson for future pandemic events. 
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 INTRODUCTION 

The Coronavirus Disease pandemic 2019 (COVID-19), 

due to the rapid and global spread of Severe Acute 

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), has 

caused enormous socioeconomic disruptions, including global 

travel. Various countries have implemented travel restrictions 

as an “emergency break” to curb virus introduction. 

Although the end of the epidemic in some countries seems 

to be on the horizon following mass vaccination, some 

strains of SARS-CoV-2 are feared to cause new waves of 

infection due to vaccine breakthrough as it has been 

observed in many parts of the world (Boekel et al. 2022; 

Johnson et al. 2022; Kared et al. 2022). 

Although travel restrictions have indeed led to 

important changes in the dynamics of the early phases of 

the COVID-19 pandemic (Grépin et al. 2021), national 

borders remain porous. SARS-CoV-2 continues its global 

circulation, and community transmission is still occurring 

silently. Fast evolution of the virus has led to the 

generation of many variants. The most recent and dominant 

variant is Omicron, which suppressed the circulation of 

other variants (Meo et al. 2021; Boekel et al. 2022; Mahardika 

et al. 2022). This variant has rapidly separated into at least 

eight clades (https://nextstrain.org/ncov/gisaid/global/6m), 

designated as 21K, 21L, 22A, 22B, 22C, 22D, 22E, and 

22F clades as well as various lineages. The WHO's Technical 

Advisory Group on SARS-CoV-2 Virus Evolution (TAG-

VE) concerned that the XBB and BQ was terrified to cause 

a new wave of infections and mortalities overcoming 

colossal global Covid-19 immunization (https://www.who. 

int/). We previously have analyzed the whole genome of 

the clades and lineages and found the global spread of 

strains with specific indels and polymorphic amino acids, 

probable reverted indels/substitutions and indirect evidences 

of SARS-CoV-2 attenuation in Omicron clades (Suharsono 

et al. 2023).  

This modern pandemic is also characterized by high 

number of complete virus genomic data in public databases. 

As of December 29th, 2023, the number of complete 

genome submissions of SARS-CoV-2 in GISAID (Khare et 

al. 2021) reached more than 16 million. Meaningful 

analysis should be conducted and interpreted so that huge 

expenditures, technology, and human resources can be 

transformed into scientifically sound political decisions 

such as risk communication, detection strategy, and vaccine 

development, which will benefit communities for better 
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pandemic management. To our knowledge, papers covering 

the diversity of SARS-CoV-2 in certain countries are 

limited. A study in India covered the distribution of clades 

in different states (Yadav et al. 2021), but not the genetic 

diversity of certain clades. In this paper, we started with the 

data of the Omicron variant detected in Indonesia as an 

independent and comparative analysis of the different 

Omicron sublineages as encouraged by the WHO (https:// 

www.who.int/tag-ve-statement). This country is among the 

most severely affected countries by the COVID-19 pandemic, 

with a high Case Fatality Rate (CFR) of approximately 

2.5%, while the global CFR is approximately 1% (https:// 

www.worldometers.info/coronavirus/). We hypothesized that 

it must have been global introduction as well as local 

substitution markers that were unique to Indonesia due to 

the national implementation of global travel restrictions. 

There has been a study covering genetic variation of 

SARS-CoV-2 in Indonesia (Ansori et al. 2020), however 

the number of sequence data was too small and covering 

the spike protein only. The paper did not include the 

Omicron variant. Papers covering large number of full 

genome data from Thailand and Brazil have been published 

and focusing on virus pathogenicity and mortality (Aiewsakun 

et al. 2021; Hahn et al. 2021). Both did not specifically 

include Omicron variant. 

The objective of this study is to compare full genome 

sequence of a large amount of data of Omicron variant of 

SARS-CoV-2 from Indonesia to find the genetic diversity 

and to identify unique Omicron variant markers.  

MATERIALS AND METHODS 

The full genomes of all Omicron variant sequences 

submitted from Indonesia, which were annotated as complete 

and had high coverage, were downloaded from GISAID 

(Elbe and Buckland-Merrett 2017; Shu and McCauley 

2017; Khare et al. 2021)  in October 27, 2022. The complete 

genome, ORF1AB, and spike coding region were aligned 

online with Clustal Omega (https://www.ebi.ac.uk/Tools/ 

msa/clustalo/) in separate files. The outputs were merged in 

Mega 11 (Tamura et al. 2021), and the alignment was 

corrected manually. Sequences with a long tract of more 

than two Ns as well as sequences that contained singleton 

insertions/deletions were excluded. The other coding 

regions were aligned using Clustal W in Mega11 (Tamura 

et al. 2021). Genetic diversity was calculated using 

Tajima’s neutrality test, and phylogeny was constructed 

using the neighbour-joining protocol in Mega 11. Tajima’s 

neutrality test was applied to the whole genome and all 

coding regions of SARS-CoV-2. 

In the phylogeny analysis, two representatives of 

Nextstrain Omicron clades (21K, 21L, 22A, 22B, 22C, 

22D, 22E, and 22F), as well as original SARS-CoV-2 of 

Wuhan-Hu-1 strains were included. Sequences with a long 

tract of more than two Ns as well as sequences that 

contained singleton insertions/deletions were excluded. 

Branches with Nextstrain clades as well as those with more 

than 10 taxa were collapsed. The molecular markers unique 

to Indonesia were searched in all coding regions by 

aligning with the Wuhan-Hu-1 sequence and fifteen to 

twenty-five sequences of the Omicron clades randomly 

selected from GISAID Nextstrain. 

RESULTS AND DISCUSSION 

Results 

The sequence data of complete and high coverage 

Omicron variant of SARS-CoV-2 from Indonesia are 

available at the GISAID with identifier EPI_SET_230109nt, 

DOI: 10.55876/gis8.230109nt. The sequence data of 15 to 

25 representatives of Nexstrain clades are accessible at 

GISAID with identifier EPI_SET ID: EPI_SET_230327ca 

and DOI: 10.55876/gis8.230327ca as previously published 

(Suharsono et al. 2023).  

Tajima’s neutrality test of the whole genome and all 

coding regions of Omicron variant sequences detected in 

Indonesia is presented in Table 1. The data included the 

number of sequences, total number of sites, number of 

segregating sites, nucleotide diversity, and the Tajima test 

statistic. The overall whole genome diversity of the Omicron 

variant detected in Indonesia is 0.0008. The three highest 

coding region diversities are the Open Reading Frame 6 

(ORF6), Envelope, and Spike protein regions. The Tajima 

D value of the whole genome is -2.669, while the three 

highest Tajima values are ORF6, Envelope and ORF10, 

and the lowest are ORF7A, ORF1AB, and ORF8. 

The phylogeny of Omicron variants in Indonesia 

uploaded in GISAID is presented in Figure 1. There are 

168 sequences of Indonesian Omicron variants that do not 

share branches with Nextstrain Omicron clades. 

The complete list of amino acid substitutions and indels 

of Omicron variants detected in Indonesia as well as a 

representative of each of Nextstrain Omicron clades compared 

to Wuhan-Hu-1 is available in Table S1. Unique amino 

acid substitutions of Omicron variants detected in Indonesia 

are tabulated in Table 2. Amino acid substitutions unique to 

Omicron variants detected in Indonesia occurred in all 

coding regions, except Matrix, Nucleocapsid (NC), ORF6, 

and ORF8. Six unique sites occurred in ORF1AB and four 

in spike. 

Discussion 

The population genetic approach applied in this study is 

not new. At the beginning of the emergence of the Omicron 

variant, the Tajima D statistic was applied (Yeh and 

Contreras 2021). Previously, this protocol has been conducted 

to predict the spread of pandemic influenza H1N1 2009 

(Shiino et al. 2010; Kim et al. 2017), other RNA viruses 

(Bhatt et al. 2010) and other infectious diseases (Omori and 

Wu 2017). The problem in applying population genetics to 

SARS-CoV-2 is that the population is very dynamic. The 

current pandemic shows that even with restricted travel and 

the requirement of negative molecular testing prior to 

boarding, SARS-CoV-2 isconstantly spreading globally 

(Siwiak et al. 2020; Arora et al. 2021; Chen et al. 2021; 

Aboura 2023; Satapathy et al. 2024). Very low levels of 

virus excretion as well as contamination of clothes, 

vehicles, and transported goods must have occurred. 
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Table S1. Number of Omicron variants SARS-CoV-2 detected in 

Indonesia posing substituted amino acids (AA) in all coding 

regions compared to Wuhan-Hu-1 and the presence of those 

substitutions in Nexstrains Omicron clades 
 

Position 

AA in 

Wuhan-

Hu-1 

AA in 

Omicron 

in 

Indonesia 

No. of 

Indonesian 

viruses 

bearing the 

AA 

Nexstrain’s clades 

posing the AA 

ORF1AB 

47 K R 13 22F 

135 S R 381 All except: 21K, 21L 

631 L F 14 22C 

842 T I 387 All except: 21K, 21L 

1221 S L 86 22D 

1307 G S 386 All except: 21K, 21L 

1640 P S 85 22D 

2235 I L 393 All 

2909 A V 86 22C 

3027 L F 388 All except: 21K, 21L 

3090 T I 387 All except: 21K, 21L 

3201 L F 350 22C; 22D; 22F 

3255 T I 391 All except: 21L 

3395 P H 392 All except: 21L 

3667 L F 17 None 

3675 S DEL 389 All except: 22D, 22F 

3676 G S 76 None 

   DEL 314 All except: 22D, 22F 

3677 F L 78 22D; 22F 

   DEL 314 All except: 22D, 22F 

3829 L F 9 22E 

3833 K N 392 ALL 

4060 N S 86 22D 

4715 P L 392 ALL 

5086 F Y 22 None 

5451 T N 16 None 

5716 R C 387 All except: 21K, 21L 

5967 I V 385 All except: 21L 

6044 A V 7 None 

6107 V I 14 22D 

6471 Q H 11 None 

6564 T I 386 All except: 21K, 21L 

Spike 

19 T I 379 All except: 21K, 21L 

27 A S 375 All except: 21K, 

21L, 22F 

64 W R 11 22C 

83 V A 19 22F 

97 K E 13 22C 

142 G D 381 All except: 21L, 22C 

146 H Q 8 22F 

147 K E 87 22D 

152 W R 87 22D 

157 F L 87 22D 

183 Q E 18 22F 

210 I V 85 22D 

213 V G 356 All except: 21K, 21L 

  E 19 22F 

250 Y S/N/H 9 None 

254 G V 13 22F 

256 G S 87 22D 

341 G H 109 22d, 22fF 

  D 276 All except: 21L, 

22D, 22F 

348 R T 123 All except: 21L, 22C 

  K 5 21K 

358 K T 61 None 

370 L I 18 22F 

373 S L 10 21K 

  F 368 All except: 21K, 21L 

375 S P 385 All except: 21L 

377 S F 385 All except: 21L 

378 T A 372 All except: 21K, 21L 

407 D N 374 All except: 21K, 21L 

410 R S 361 22A, 22B, 22C, 22E 

419 K N 372 All except: 21L 

  T 14 21L 

442 N K 381 All except: 21L 

446 K T/R 8 22B, 22E 

447 V P 20 22F 

448 G S 109 21K, 22D, 22F 

454 L R 24 22A, 22B, 22E 

454 L Q 20 None 

  M 9 None 

462 N K 110 22B, 22D, 22E, 22F 

479 S N 385 All except: 21L 

480 T K 383 All except: 21L 

486 E A 384 All except: 21L 

489 F V 24 22A, 22B, 22E 

  S 39 22D, 22F 

492 F S 82 22D, 22F 

495 Q R 251 21K, 22C 

500 Q R 385 All except: 21L 

503 N Y 386 All 

507 Y H 385 All except: 21L 

616 D G 386 All 

657 H Y 385 All except: 21L 

681 N K 385 All except: 21L 

683 P H 386 All 

706 S L 16 22C 

766 N K 383 All except: 21L, 22D 

798 D Y 385 All except: 21L 

956 Q H 385 All except: 21L 

971 N K 385 All except: 21L 

1253 G V 7 22C 

1266 V L 6 None 

Envelope 

9 T I 392 All except: 21L 

11 T A 107 22D, 22F 

58 V F 43 None 

Matrix 

3 D N 19 22B, 22E 

  G 5 21K 

Nucleocapsid 

19 Q E 387 All except: 21L, 22F 

63 A T 391 All except: 21L 

13 P L 384 All except: 21L 

203 R K 385 All 

204 G R 385 All 

322 M I 13 22C 

413 S R 378 All except: 21K, 21L 

ORF3A 

78 H Y 7 None 

140 L F 86 22C 

223 T I 386 All except: 21K, 21L 

262 P S 6 None 

ORF6 

61 D L 354 22A, 22C, 22D, 22F 

ORF7A 

66 A S 8 None 

ORF7B 

15 A S 5 None 

ORF10 

8 A V 6 None 
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The amount of sequence data and the time frame of 

sampling in this study should be conclusive, as we could 

identified unique markers for Indonesian Omicron variant 

All complete genomes with high coverage of Omicron 

variant sequences submitted from Indonesia were included. 

As of October 27, 2022, the number of complete genome 

sequences annotated as Omicron detected in Indonesia was 

approximately 30,000, while the number of complete genomes 

with high coverage was 506 (approximately 17%). We then 

excluded sequences with a long tract of more than two Ns 

as well as sequences that contained singleton insertions/ 

deletions. The total number of Indonesian Omicron 

sequences in the dataset was 385 (76%). Although the 

number of COVID-19 tests in Indonesia is relatively low 

(408,000 tests per 1 M people, compared to Australia with 

3 M per 1 M people, or Vietnam 867,000 per 1 M people 

https://www.worldometers.info/coronavirus/), the number 

of samples in our study should represent the Omicron 

population in Indonesia. The time frame seems also 

appropriate. Due to the global spread and tranmission of 

SARS-COV-2, most recent data should show that no more 

unique Indonesian markers could be identified.   

Amazingly, the overall whole genome diversity of the 

Omicron variant detected in Indonesia was 10 times higher 

than that previously reported, while the Tajima D value 

was almost equal. We calculated the diversity, and the 

Tajima statistic of the full genome of Indonesian Omicron 

was 0.0008 and -2.669. At the beginning of the emergence 

of the Omicron variant, the Tajima D statistic was applied, 

and the nucleotide diversity was 0.00008 and the Tajima D 

value was -2.709 (Yeh and Contreras 2021). The time of 

sampling contributed to the higher nucleotide diversity in 

our dataset. An almost equal Tajima D of negative value 

signifies an excess of low frequency polymorphisms 

relative to expectation, indicating a population size increase 

(e.g., after a bottleneck or a selective sweep) (Vásquez-

Aguilar et al. 2021). 
 

 

 
 

Figure 1. The topology of phylogeny of whole genome of 

Omicron variants in Indonesia uploaded in GISAID. Data with 

complete genomes and high coverage were downloaded on 

October 27, 2022. Two representative sequences of Nextstrain 

Omicron clades (21K, 21 L, 22A-F, including XBB and BQ.1 

lineages) as well as original SARS-CoV-2 of Wuhan-Hu-1 strains 

were included. Sequences with a long tract of more than two Ns 

as well as sequences that make singleton insertion/deletion are 

excluded. Branches with Nextstrain clades as well as with more 

than 10 taxa collapsed. Numbers of taxa are shown 

 

 

 

 

 

Table 1. Tajima’s neutrality test of the whole genome and all coding regions of Omicron variant sequences detected in Indonesia 

 

Gene/ORF n m S ps Θ π D 

Whole genome 29887 385 1096 0.0367 0.0056 0.0008 -2.669 

ORF1AB 21291 385 667 0.0313 0.0050 0.0005 -2.768 

Spike 3828 378 180 0.0470 0.0072 0.0020 -2.174 

Envelope 228 394 7 0.0307 0.0047 0.0030 -0.749 

Matrix 669 384 29 0.0434 0.0066 0.0008 -2.336 

Nucleocapsid 1260 386 81 0.0643 0.0098 0.0007 -2.701 

ORF3A 828 385 60 0.0725 0.0111 0.0016 -2.442 

ORF6 186 385 13 0.0699 0.0107 0.0036 -1.529 

ORF7A 366 385 68 0.1858 0.0285 0.0018 -2.710 

ORF7B 132 385 19 0.1439 0.0221 0.0011 -2.373 

ORF8 365 385 79 0.2164 0.0332 0.0015 -2.779 

ORF10 119 384 6 0.0504 0.0077 0.0005 -1.749 

Note: Calculated following Tajima (Tajima 1989) and Tajima Statistics (Nei and Kumar 2000) in Mega 11 (Tamura et al. 2021), m: 

Number of sequences, n: Total number of sites, S: Number of segregating sites, ps = S/n, Θ = ps/a1, π = Nucleotide diversity, and D is 

the Tajima test statistic 
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Table 2. Number of Omicron variants SARS-CoV-2 detected in Indonesia posing substituted amino acids compared to Wuhan-Hu-1 

and the presence of those substitutions in Nextstrain Omicron clades 

 

Coding Region-Position 
AA* in 

Wuhan-Hu-1 

AA in Omicron in 

Indonesia 

Number of Indonesian 

viruses bearing the AA 

Nextstrain’s clades 

posing the AA 

ORF1AB-3667 L F 17 None 

ORF1AB-3676 G S 76 None 

ORF1AB-5086 F Y 22 None 

ORF1AB-5451 T N 16 None 

ORF1AB-6044 A V 7 None 

ORF1AB-6471 Q H 11 None 

Spike-250 Y S/N/H 9 None 

Spike-358 K T 61 None 

Spike-454 L Q/M 29 None 

Spike-1266 V L 6 None 

Envelope-58 V F 43 None 

ORF3A-78 H Y 7 None 

ORF3A-262 P S 6 None 

ORF7A-66 A S 8 None 

ORF7B-15 A S 5 None 

ORF10-8 A V 6 None 

Note: AA: amino acid 

 

 

 

Interestingly, the three highest coding region diversities 

are the ORF6, Envelope, and Spike coding regions, while 

the three highest Tajima values are ORF6, Envelope and 

ORF10. Except for the Spike coding region, which has high 

diversity but lower Tajima values, the ORF6, Envelope and 

ORF10 coding regions seem to mutate close to as expected. 

In contrast, the spike coding region belongs to the most 

divergent genome gene fragment, which could be even 

more diverse. Located at the outer part of the virion, more 

changes can be accommodated without disturbing virus 

integrity. It is generally believed that the spike protein is a 

major pathogenic coronavirus determinant (Millet and 

Whittaker 2015), which is highly glycosylated (Tian et al. 

2021) and carries protease activation sites (Masters 2006) 

and various antibody binding sites (Zhang et al. 2020; 

Harvey et al. 2021; He et al. 2021). 

A negative Tajima’s index can be interpreted to indicate 

that the diversity is lower than expected, indicating 

population expansion after a bottleneck. Travel restriction 

could be assumed to generate a bottleneck. However, the 

lower-than-expected diversity can contribute to virus 

integrity. Mutations that cause amino acid substitutions are 

restricted to the function of certain genes and might be lethal. 

To draw a rapid overview and estimate of the whole 

genome of Indonesian Omicron variants, a phylogeny was 

constructed with the original SARS-CoV-2 strain of 

Wuhan-Hu-1 and representatives of eight Nextstrain Omicron 

clades. The phylogeny shows that some Indonesian Omicron 

strains are clustered with all Nextstrain clades. However, 

there are sequences of Indonesian Omicron variants that do 

not share branches with any clade. As quantitative statistics 

were not conducted, the phylogeny could not explain the 

ancestor-descendant relationship between branches. 

Nonetheless, it is plausible to state that all Nextstrain clade 

descendants have been detected in Indonesia, which then 

mutated to be probably unique Indonesian strains, as 

explained in other findings below. 

As expected, the reintroduction of SARS-CoV-2 strains 

despite strict travel restriction and border closure caused all 

Omicron clades to be identified in Indonesia, while unique 

strains probably emerged due to local adaptation. The 

markers of global introduction and local substitutions could 

be identified at the amino acid level. The signatures of 

global Omicron clades occurred in all coding regions 

except ORF8. Meanwhile, unique amino acid substitutions 

to Wuhan-Hu-1 of the Omicron variants detected in Indonesia 

occurred in many coding regions, six sites occurred in 

ORF1AB and four in Spike. No Indonesian Omicron signature 

was identified in the Matrix, Nucleocapsid, ORF6, and 

ORF8 coding regions. 

Additionally, we identified the pattern of global Omicron 

variants in Indonesia, namely, deletion in Nucleocapsid, 3’-

untranslated region (3’-UTR), and truncation of ORF8, 

probable indirect evidence of decreased virulence of this 

variant (Suharsono et al. 2023). Deletion in nucleocapsid 

(nucleotide no 28346-28354 in our dataset) occurred in 375 

of 385 Indonesian Omicron variants, while deletion of the 

3’-UTR occurred in 11 of 45 valid sequences (not shown). 

In the 3’-UTR analysis, we excluded sequences with a tract 

of Ns at the deletion site. Additionally, truncation of ORF8 

at position 8 or 18 of the Indonesian Omicron variants 

occurred in 15 sequences. 

For further research, the same analysis should be 

conducted in each country to draw a global picture of the 

effect of border closure at the molecular level as a lesson 

for future pandemic events. Unique markers of any country 

could be identified for a certain time frame prior global 

spread. The risk of porous borders even with rigid closure 

protocols should be communicated appropriately. In our 

study, strains that bear many national markers should be 

identified to be used to predict the introduction of any 

strain from Indonesia. Moreover, those who have access to 

the patient status of Omicron infections as well as those of 

other variants should present the data in international 

scientific platforms, so we will have strong indirect evidence 
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of their pathogenicity without conducting laboratory 

experiments, which bring a risk of unintentional leaks. 

Data availability 

The sequence data of complete and high coverage 

Omicron variants of SARS-CoV-2 from Indonesia are at 

the GISAID with identifier EPI_SET_230109nt, DOI: 

10.55876/gis8.230109nt. The sequence data of 15 to 20 

representatives of Nexstrain clades are accessible at 

GISAID with identifier EPI_SET ID: EPI_SET_230327ca 

and DOI: 10.55876/gis8.230327ca. All genome sequences 

and associated metadata in this dataset are published in 

GISAID’s EpiCov database. To view the contributors and 

each individual sequence with details such as accession 

number, virus name, collection date, originating lab and 

submitting lab and the list of authors, visit 

10.55876/gis8.230109nt and 10.55876/gis8.230327ca. All 

polymorphic amino acids of all proteins of Indonesian and 

Nextstrain Omicron clades are listed in Table S1. 

We conclude that the overall whole genome diversity of 

the Omicron variants detected in Indonesia is 0.0008, with 

the three highest coding region diversities being the ORF6, 

Envelope, and Spike protein. The Tajima D value of the 

whole genome is -2.669, while the three highest Tajima 

values are ORF6, Envelope and ORF10. The phylogeny 

shows that there are 168 sequences of Indonesian Omicron 

variants, which do not share branches with Nextstrain 

Omicron clades. Most likely, unique amino acid substitutions 

to Wuhan-Hu-1 of the Omicron variants detected in Indonesia 

occurred in many coding regions, six sites occurred in 

ORF1AB and four in Spike. 
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