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Advantages &

Paper & Myc_oplasma Ger_le / genome Prlmer'seq'uence Probe sequence Type of assay Disadvantages

Reference species target region targeted (5'-3) or Use
Molecglar DVPA3E
detection and (GCCAMTCCAACTC
characterization of : ; AACAAGCTGA)

M. gallisepticum VPA

Mycoplasma ’ ’ P Acpc\;lgééerccm
gallisepticum and (GSCTGGTT AGC) Products used for
Mycoplasma L N/A Conventional PCR ~ >€duencing a_lnd
synoviae strains in VIhA-F phylogenetic
packyard poultry (GATGCGTAAAATAA analysis.
in ltaly M. synoviae vihA AGEERAZT )

: AGTAACCGATCCG
(Felice et al., ( CTTAATGE
2020) )
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Appendix A2: Summary of frequently used genes/genome regions

Reference

Mycoplasma

Gene/genome region

Primer sequence (5' - 3’)

species target targeted
: . MGSO (TGCACCATCTGTCACTCTGTTAACCTC)
(Kiss et al., 1997a, Marois et al., 2002) MS 16S rRNA GPO-3 (GGGAGCAAACAGGATTAGATACCCT)
(Amer et al., 2019, Felice et al., 2020, MS vlhA (Felice only forward F (GATGCGTAAAATAAAAGGAT)
Hong et al., 2004, Moscoso et al., 2004) primer) R (GCTTCTGTTGTAGTTGCTTC)
: vIhA-F (CCAGGAGGTGGTACAGTTGAC)

(Kuo etal., 2017, Sprygin et al., 2010) MS vihA VIhA-R (TTAATGCTTCTTTAACT(G/A)AATCTGA)
(ZIB%I;)c)e etal., 2020, Hammond et al, MS vlhA (only reverse primer) VINAR2 (AGTAACCGATCCGCTTAATGC)

MS MS2/12 MS1.2Fo: (AAACTACAAAACTTTGTAATGGCT)
(Fujisawa et al., 2019, Mardassi et al., MS1.2Ro: (TTACAAGTACGGTGTTTAATCAAT)
2005) .

PMGAFo0: (GTGAAGAAAAAAAACATATTAAAGTTT)

MG PMGAL.2 PMGARO: (CTAAGATGGATTTGAAACATTAGT)

(Jarquin et al., 2009, Kahya Ozge Yilmaz
MG-16S rRNA F (GAGCTAATCTGTAAAGTTGGTC)

et al., 2015, Mekkes and Feberwee, MG ene R (GCTTCCTTGCGGTTAGCAAC)
2005) g
(Carli and Eyigor, 2003, Kahya Ozge MG Regf'(),\/rl]GWI';[h(')n :Qtee;eqtejﬁgce MG1 (GATTTCGAAGAATCAACTGT)
Yilmaz et al., 2015, Kahya et al., 2010) parﬁalpco donsg MG2 (AAGGGATTAATATTCCCAAC)
(Felice et al., 2020, Hashemi et al., MG A PvpA-F (GCCAMTCCAACTCAACAAGCTGA)
2018) pvp PVPA-R (GGACGTSGTCCTGGCTGGTTAGC)
(Buim et al., 2009, Nascimento et al., fMG-2 (forward primers Amp L (GGATCCCATCTCGACCACGAGAAAA)
1991) : o Amp R (AGTAGTCAATGAGTGACTAACTTTC)

MG highly similar, reverse

(Wang et al., 1997)

primers are reversed)

MG 1 (GGATCCCATCTCGACCAGGAGAAAA)
MG 2 (CTTTCAATCAGTGAGTAACTGATGA)

(Adeyemi et al., 2018)

M. gallinaceum

MGC

F (CGTGCCCCCTTGATTGGGATAACGCTG)
R (TAGCTAATGTTACGCACCCCGATCCCCTTGT)

Note: Kiss et al., (1997) used the 16S rRNA for MG, M. iowae and M. meleagridis as well.
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Appendix B1: Completed alignment sequence comparison - M. gallisepticum

Gene Max group Number of Identical < 5 _ 5-10 e 10
size nucleus differences differences differences differences

Hypoxanthine-guanine phosphoribosyltransferase (EC 2.4.2.8) 545 0 Yes - - -
FIG002540: Haloacid dehalogenase-like hydrolase 866 0 Yes - - -
3'-to-5' oligoribonuclease A, Bacillus type 986 0 Yes - - -
LSU ribosomal protein L3p (L3e) 710 0 Yes - - -
L-lactate dehydrogenase (EC 1.1.1.27) 971 0 Yes - - -
GTP-binding protein EngB 560 1 - Yes - -
LSU ribosomal protein L4p (L1e) 629 1 - Yes - -
Flavodoxin 1 512 2 - Yes - -
Uracil phosphoribosyltransferase (EC 2.4.2.9) 632 2 - Yes - -
Purine nucleoside phosphorylase (EC 2.4.2.1) 710 2 - Yes - -
HMP-_PP hydrolase (pyrigjoxal phos_,phatase) Cof, detected in a 869 5 i Yes i i
genetic screen for thiamin metabolic genes (PMID:15292217)

ilf;).r:ltﬁ:)leotlde reductase of class Ib (aerobic), alpha subunit (EC 2168 5 i Yes i i
Inorganic pyrophosphatase (EC 3.6.1.1) 557 3 - Yes - -
HPr kinase/phosphorylase (EC 2.7.1.-) (EC 2.7.4.-) 932 3 - Yes - -
Elf;).rr;)leotlde reductase of class Ib (aerobic), beta subunit (EC 1019 3 i Yes i i
E/L;)t;tlve periplasmic phosphate-binding protein PstS (Mycoplasma 1157 3 i Yes i i
LSU ribosomal protein L2p (L8e) 851 3 - Yes - -
Translation elongation factor P 566 4 - Yes - -
Phosphate transport system regulatory protein PhoU 686 4 - Yes - -
ABC transporter, permease protein 2 (cluster 11, riboflavin/purine 932 4 i Yes i i

nucleoside/unknown)

© University of Pretoria
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Gene Max group  Number of Identical <5 5-10 >10
size nucleus differences differences differences differences

LSU ribosomal protein L5p (L11e) 557 5 - - Yes -
ATPase component of general energizing module of ECF 839 5 i i Yes i
transporters
ABC transporter, permease protein 977 5 - - Yes -
5-formyltetrahydrofolate cyclo-ligase (EC 6.3.3.2) 554 6 - - Yes -
SSU ribosomal protein S4p (S9e) @ SSU ribosomal protein S4p

Co 623 6 - - Yes -
(S9e), zinc-independent
SSU ribosomal protein S3p (S3e) 791 6 - - - -
Thioredoxin reductase (EC 1.8.1.9) 986 6 - - Yes -
Replication-associated recombination protein RarA 1241 6 - - - -
NAD-dependent glyceraldehyde-3-phosphate dehydrogenase (EC 1028 7 i i Yes i
1.2.1.12)
Prolipoprotein diacylglyceryl transferase 1109 7 - - Yes -
ABC transporter, ATP-binding protein 1493 7 - - Yes -
DNA polymerase Il beta subunit (EC 2.7.7.7) 1196 8 - - Yes -
Lysyl-tRNA synthetase (class Il) (EC 6.1.1.6) 1478 8 - - Yes -
ABC transporter, ATP-binding protein (cluster 11, riboflavin/purine
nucleoside/unknown) / ABC transporter, ATP-binding protein (cluster 1658 8 - - Yes -
11, riboflavin/purine nucleoside/unknown)
LSU ribosomal protein L6p (L9e) 551 9 - - Yes -
FMN-dependent NADH-azoreductase (EC 1.7.1.6) 593 9 - - Yes -
SSU ribosomal protein S2p (SAe) 971 9 - - Yes -
Nicotinate-nucleotide adenylyltransferase (EC 2.7.7.18) 1094 9 - - Yes -
Uridine monophosphate kinase (EC 2.7.4.22) 710 10 - - Yes -
Inner membrane protein translocase and chaperone YidC, long form 1151 10 - - Yes -
Excinuclease ABC subunit B 2033 10 - - Yes -
Maltose phosphorylase (EC 2.4.1.8) / Trehalose phosphorylase (EC 590 11 i i i Yes
2.4.1.64)
DegV family protein 869 11 - - - Yes

© University of Pretoria
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Gene Max group I\_Iumber of Identical < 5 _ 5-10 e 10
size nucleus differences differences differences differences

EE)C-:41--hly7d.r70.>§;/-3-methylbut-2-enyl-d|phosphate synthase (flavodoxin) 1079 11 i i i Yes
ﬁ\l?c?e'g:%serjg:]tfrr]bsvenr)mease protein 1 (cluster 11, riboflavin/purine 1652 11 i i i Yes
TsaC protein (YrdC domai_n) required for o 548 12 i i i Yes
threonylcarbamoyladenosine t(6)A37 modification in tRNA
Translation initiation factor 3 593 12 - - - Yes
ATP synthase B chain (EC 3.6.3.14) 596 12 - - - Yes
S-adenosylmethionine synthetase (EC 2.5.1.6) 1124 12 - - - Yes
Chaperone protein DnaK 1781 12 - - - Yes
Nonheme iron-containing ferritin 515 13 - - - Yes
Trk system potassium uptake protein TrkA 671 13 - - - Yes
oxidoreductase of aldo/keto reductase family, subgroup 1 839 13 - - - Yes
Phosphate transport ATP-binding protein PstB (TC 3.A.1.7.1) 977 13 - - - Yes
Enolase (EC 4.2.1.11) 1433 13 - - - Yes
I§gteArrr(1+dc|:n3()a/£ultrﬁcllr)1e import ABC transporter ATP-binding protein 1505 13 i i i Yes
Transketolase (EC 2.2.1.1) 1988 13 - - - Yes
Glycerol uptake facilitator protein 731 14 - - - Yes
ATP synthase FO sector subunit a 824 14 - - - Yes
Pyruvate dehydrogenase E1 component beta subunit (EC 1.2.4.1) 977 14 - - - Yes
6-phosphofructokinase (EC 2.7.1.11) 998 14 - - Yes
Iron-sulfur cluster assembly ATPase protein SufC 806 15 - - - Yes
WcaA 998 15 - - - Yes
Heat-inducible transcription repressor HrcA 1049 15 - - - Yes
Oligopeptide transport system permease protein OppB (TC 3.A.1.5.1) 1052 15 - - - Yes
NADH oxidase (EC 1.6.99.3) 1418 15 - - - Yes
Glutamyl-tRNA synthetase (EC 6.1.1.17) @ Glutamyl-tRNA(GIn) 1496 15 i i i Yes

synthetase (EC 6.1.1.24)

© University of Pretoria
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Gene Max group I\_Iumber of Identical < 5 _ 5-10 e 10
size nucleus differences differences differences differences
Uncharacterized amino acid permease, GabP family 1760 15 - - - -
Thymidylate kinase (EC 2.7.4.9) 632 16 - - - Yes
Probable transcriptional regulatory protein YebC 704 16 - - - Yes
DNA recombination and repair protein RecO 725 16 - - - Yes
predicted protease 815 16 - - - Yes
Ribonuclease HIll (EC 3.1.26.4) 995 16 - - - Yes
tRNA pseudouridine(38-40) synthase (EC 5.4.99.12) 740 17 - - - Yes
S_SU rRNA (adenine(1518)-N(6)/adenine(1519)-N(6))- 806 17 i i i Yes
dimethyltransferase (EC 2.1.1.182)
Methenyltetrahydrofolate cyclohydrolase (EC 3.5.4.9) / 851 17 i i i Yes
Methylenetetrahydrofolate dehydrogenase (NADP+) (EC 1.5.1.5)
Translation elongation factor Ts 878 17 - - - Yes
Pyruvate dehydrogenase E1 component alpha subunit (EC 1.2.4.1) 1082 17 - - - Yes
Seryl-tRNA synthetase (EC 6.1.1.11) 1262 17 - - - Yes
Phosphate transport system permease protein PstC (TC 3.A.1.7.1) 1958 17 - - - Yes
Protein—l\_l(5)-g|u_tamine methyltransferase PrmC, methylates 854 18 i i i Yes
polypeptide chain release factors RF1 and RF2
Thymidylate synthase (EC 2.1.1.45) 869 18 - - - Yes
N-Acetyl-D-glucosamine ABC transport system, permease protein 989 18 - - - Yes
DEAD-box ATP-dependent RNA helicase CshB (EC 3.6.4.13) 1370 18 - - - Yes
DNA gyrase subunit B (EC 5.99.1.3) 1946 18 - - - Yes
Lipoate-protein ligase A 995 18 - - - Yes
Glycerol-3-phosphate dehydrogenase (EC 1.1.5.3) 1190 19 - - - Yes
Protein translocase subunit SecA 2672 19 - - - Yes
Caffeoyl-CoA O-methyltransferase (EC 2.1.1.104) 569 20 - - - Yes
Ribose-phosphate pyrophosphokinase (EC 2.7.6.1) 1022 20 - - - Yes
;;ir;sérgsggrane component of general energizing module of ECF 1169 20 i i i Yes
Phosphoglycerate kinase (EC 2.7.2.3) 1241 20 - - - Yes
100
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Gene Max group — Numberof 4 ieq <5 2-10 _>10
size nucleus differences differences differences differences
Cell division protein FtsH 2297 20 - - - Yes
Methionine aminopeptidase (EC 3.4.11.18) 752 21 - - - Yes
1-acyl-sn-glycerol-3-phosphate acyltransferase (EC 2.3.1.51) 797 21 - - - Yes
GTP-binding protein Era 902 21 - - - Yes
tRNA 4-thiouridine synthase (EC 2.8.1.4) 1190 21 - - - Yes
(I:Dcl)rrla/glre())?;()ggr’rll%éfz)hydrogenase of pyruvate dehydrogenase 1391 21 i i i Yes
Valyl-tRNA synthetase (EC 6.1.1.9) 2582 21 - - - Yes
Adenylate kinase (EC 2.7.4.3) 644 22 - - - Yes
Cell division trigger factor (EC 5.2.1.8) 1331 22 - - - Yes
ATP synthase alpha chain (EC 3.6.3.14) 1556 22 - - - Yes
SSU ribosomal protein S5p (S2e) 680 23 - - - Yes
DNA polymerase Il delta prime subunit (EC 2.7.7.7) 782 23 - - - Yes
Uncharacterized metal-dependent hydrolase YcfH 800 23 - - - Yes
dNTP triphosphohydrolase, broad substrate specificity 1343 23 - - - Yes
Cell division protein FtsZ 1385 23 - - - Yes
ATP synthase beta chain (EC 3.6.3.14) 1415 23 - - - Yes
D-Ribose 1,5-phosphomutase (EC 5.4.2.7) 1631 23 - - - Yes
Translation elongation factor G 2081 23 - - - Yes
Uncharacterized protein YmdB 854 24 - - - Yes
dnaJ-like protein 968 24 - - - Yes
Glycerol kinase (EC 2.7.1.30) 1526 24 - - - Yes
Maltodextrin ABC transporter, ATP-binding protein MsmX 1733 24 - - - Yes
tRNA (guanine(46)-N(7))-methyltransferase (EC 2.1.1.33) 641 25 - - - Yes
Endonuclease IV (EC 3.1.21.2) 911 25 - - - Yes
Cytosol aminopeptidase PepA (EC 3.4.11.1) 1337 25 - - - Yes
N(6)-L-threonylcarbamoyladenine synthase (EC 2.3.1.234) 962 26 - - - Yes
Phenylalanyl-tRNA synthetase alpha chain (EC 6.1.1.20) 1016 26 - - - Yes
101
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Gene Max group — Number of 4 ieq <5 2-10 _>10
size nucleus differences differences differences differences
Acetate kinase (EC 2.7.2.1) 1166 26 - - - Yes
r156n?| rRNA (cytidine(1402)-2'-O)-methyltransferase (EC 2.1.1.198) - 821 8 i i i Yes
;eterodlmerlc efflux ABC transporter, permease/ATP-binding subunit 1901 o8 i i i Yes
1-deoxy-D-xylulose 5-phosphate reductoisomerase (EC 1.1.1.267) 1106 29 - - - Yes
GTP-binding protein Obg 1304 31 - - - Yes
Glyceraldehyde-3-phosphate dehydrogenase (NADP(+)) (EC 1.2.1.9) 1487 32 - - - Yes
Ribonuclease J1 (endonuclease and 5' exonuclease) 1700 32 - - - Yes
RecA protein 1055 33 - - - Yes
Phosphatidate cytidylyltransferase (EC 2.7.7.41) 1127 33 - - - Yes
Protein translocase subunit SecY 1496 33 - - - Yes
Methionyl-tRNA synthetase (EC 6.1.1.10) 1763 33 Yes
3'-to-5' exoribonuclease RNase R 2174 33 - - - Yes
dCMP deaminase (EC 3.5.4.12) 953 34 - - - Yes
Arginine deiminase (EC 3.5.3.6) 1211 34 - - - Yes
Protease2 1229 34 - - - Yes
4-diphosphocytidyl-2-C-methyl-D-erythritol kinase (EC 2.7.1.148) 725 35 - - - Yes
Segregation and condensation protein B 875 35 - - - Yes
Prolipoprotein 2375 35 - - - Yes
Isoleucyl-tRNA synthetase (EC 6.1.1.5) 2693 35 - - - Yes
LF:(I)\:Q ;3 I\;z;‘\rrg:;xymethylammomethyl 2-thiouridine(34) synthesis 1346 36 Yes
Ribonuclease J2 (endoribonuclease in RNA processing) 1730 37 - - - Yes
Glycyl-tRNA synthetase (EC 6.1.1.14) 1391 39 - - - Yes
DNA polymerase IV (EC 2.7.7.7) 1196 40 - - - Yes
KtrCD potassium uptake system, integral membrane component KtrD 1766 40 - - - Yes
Oligopeptide transport ATP-binding protein OppD (TC 3.A.1.5.1) 1331 41 - - - Yes
Pyruvate kinase (EC 2.7.1.40) 1526 42 - - - Yes
102
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Gene Max group  Numberof ooy <5 5-10 210
size nucleus differences differences differences differences
g.cgyll-!anhsc;sphate.glycerol-3-phosphate O-acyltransferase PIsY (EC 728 43 i i i Yes
16S rRNA (cytosine(1402)-N(4))-methyltransferase (EC 2.1.1.199) 938 43 - - - Yes
gjijlza.iig?osphogcherate-independent phosphoglycerate mutase (EC 1511 43 i i i Yes
Heat shock protein 60 family chaperone GroEL 1604 44 - - - Yes
1-deoxy-D-xylulose 5-phosphate synthase (EC 2.2.1.7) 1745 45 - - - Yes
Arginyl-tRNA synthetase (EC 6.1.1.19) 1649 46 - - - Yes
ClpB protein 2153 46 - - - Yes
Aldehyde dehydrogenase ALDH (EC 1.2.1.3) 1418 48 - - - Yes
E’Ehgszp.r;%e.g;)Ipyruvate-proteln phosphotransferase of PTS system 1736 48 i i i Yes
Methionyl-tRNA formyltransferase (EC 2.1.2.9) 947 49 - - - Yes
Glycerol-3-phosphate dehydrogenase [NAD(P)+] (EC 1.1.1.94) 989 49 - - - Yes
Excinuclease ABC subunit C 1778 49 - - - Yes
Aminopeptidase C (EC 3.4.22.40) 1640 50 - - - Yes
Translation initiation factor 2 1847 50 - - - Yes
e e e fgrPonent o e W s - L e
Topoisomerase IV subunit A (EC 5.99.1.-) 2390 54 - - - Yes
DNA primase (EC 2.7.7.-) 1988 58 - - - Yes
DNA gyrase subunit A (EC 5.99.1.3) 2540 58 - - - Yes
Transcription termination protein NusA 1874 59 - - - Yes
predicted integral membrane protein 2030 59 - - - Yes
ATP-dependent protease La (EC 3.4.21.53) Type | 2438 60 - - - Yes
RNA polymerase sigma factor RpoD 1910 62 - - - Yes
ATP-dependent DNA helicase UvrD/PcrA (EC 3.6.4.12) 2255 62 - - - Yes
4-hydroxybutyrate:acetyl-CoA CoA transferase (EC 2.3.1.-) 1316 63 - - - Yes
Ribonuclease Il (EC 3.1.26.3) 2132 64 - - - Yes
103

© University of Pretoria



uuuuuuuuuuuuuuuuuuuuu
T

Gene Max group  Numberof ooy <5 5-10 210
size nucleus differences differences differences differences
Excinuclease ABC subunit A 2858 65 - - - Yes
DNA ligase (NAD(+)) (EC 6.5.1.2)67 2147 67 - - - Yes
Chaperone protein DnaJ 1133 70 - - - Yes
Siderophore-mediated iron transport protein 2027 73 - - - Yes
Oligopeptide transport ATP-binding protein OppF (TC 3.A.1.5.1) 2495 79 - - - Yes
Leucyl-tRNA synthetase (EC 6.1.1.4) 2417 79 - - - Yes
Alanyl-tRNA synthetase (EC 6.1.1.7) 2708 82 - - - Yes
Putative tRNA-m1A22 methylase 680 87 - - - Yes
Deoxyribose-phosphate aldolase (EC 4.1.2.4) 671 89 - - - Yes
tRNA-specific 2-thiouridylase MnmA (EC 2.8.1.13) 1973 89 - - - Yes
Phosphate:acyl-ACP acyltransferase PIsX (EC 2.3.1.n2) 962 107 - - - Yes
proline rich protein 2 1157 344 - - - Yes
Lipid A export ATP-binding/permease protein MsbA 1787 200+ - - - Yes
Oligopeptide transport system permease protein OppC (TC 3.A.1.5.1) 1076 400+ - - - Yes
;)sc.)i(ﬁalcgnosine kinase (EC 2.7.1.76) / Deoxyguanosine kinase (EC 626 Incomplete data, possible sequencing error
PTS system, r_n_annitol-specific [IB component / PTS system, 764 Incomplete data, possible sequencing error
mannitol-specific IIC component
proteasel 953 Incomplete data, possible sequencing error
Mobile element protein 1271 Incomplete data, possible sequencing error
I;eterodimeric efflux ABC transporter, permease/ATP-binding subunit 1760 Incomplete data, possible sequencing error
104
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Appendix B2: Completed alignment and sequence comparison - M. synoviae

Gene Max group Number of Identical < 5 _ 5-10 e 10
size nucleus differences differences differences differences

Inorganic pyrophosphatase (EC 3.6.1.1) 545 Yes - - -
Guanylate kinase (EC 2.7.4.8) 596 0 Yes - - -
Phenylalanyl-tRNA synthetase domain protein (Bsu YtpR) 599 0 Yes - - -
ATP synthase FO sector subunit a (EC 3.6.3.14) 803 0 Yes - - -
3'-to-5' oligoribonuclease A, Bacillus type 968 0 Yes - - -
T.,;.[i—.(iezzg)endent glyceraldehyde-3-phosphate dehydrogenase (EC 1004 0 Yes i i i
Cell division protein FtsZ 1700 0 Yes - - -
Adenine phosphoribosyltransferase (EC 2.4.2.7) 509 1 - Yes - -
ATP synthase delta chain (EC 3.6.3.14) 551 1 - Yes - -
Hypoxanthine-guanine phosphoribosyltransferase (EC 2.4.2.8) 554 1 - Yes - -
Ribosome recycling factor 554 1 - Yes - -
Single-stranded DNA-binding protein 566 1 - Yes - -
Transcription antitermination protein NusG 608 1 - Yes - -
Uracil phosphoribosyltransferase (EC 2.4.2.9) 620 1 - Yes - -
Thymidylate kinase (EC 2.7.4.9) 644 1 - Yes - -
Cytidylate kinase (EC 2.7.4.25) 656 1 - Yes - -
SSU ribosomal protein S3p (S3e) 680 1 - Yes - -
ABC transporter AT_P—bindi_ng prote_in, associated with thiamin 270 1 ) Yes ) )
(pyrophosphate?) binding lipoprotein p37

Methenyltetrahydrofolate cyclohydrolase (EC 3.5.4.9) / 836 1 i Yes i i
Methylenetetrahydrofolate dehydrogenase (NADP+) (EC 1.5.1.5)

DegV family protein 893 1 - Yes - -
dCMP deaminase (EC 3.5.4.12) 506 2 - Yes - -
tRNA (cytidine(34)-2'-O)-methyltransferase (EC 2.1.1.207) 536 2 - Yes - -
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Gene Max group — Numberof o yoq <5 . 2-10 _>10
size nucleus differences differences differences differences

Translation elongation factor P 560 2 - Yes - -
Deox i i 7.1, i i

(o 2)_/?916_2?2')”6 kinase (EC 2.7.1.76) @ Deoxyguanosine kinase 674 > i Yes ) i
16S rRNA (guanine(527)-N(7))-methyltransferase (EC 2.1.1.170) 677 2 - Yes - -
tRNA (guanine(37)-N(1))-methyltransferase (EC 2.1.1.228) 683 2 - Yes - -
LSU ribosomal protein L1p (L10Ae) 695 2 - Yes - -
SMF family protein, DNA processing chain A (DprA) 740 2 - Yes - -
tRNA(2)(Val) (adenine(37)-N(6))-methyltransferase (EC 2.1.1.223) 791 2 - Yes - -
@;I’E;s;tzcr)?ponent of general energizing module of ECF 800 5 i ves ) i
Acetyltransferase, GNAT family 821 2 - Yes - -
Dihydrolipoamide acetyltransferase component of pyruvate 884 5 i ves ) i
dehydrogenase complex (EC 2.3.1.12)

Heat shock protein GrpE 890 2 - Yes - -
Thioredoxin reductase (EC 1.8.1.9) 929 2 - Yes - -
Predicted sialic acid transporter 1847 2 - Yes - -
Dephospho-CoA kinase (EC 2.7.1.24) 506 3 - Yes - -
LSU ribosomal protein L5p (L11e) 560 3 - Yes - -
GTP-binding protein EngB 563 3 - Yes - -
Segregation and condensation protein B 569 3 - Yes - -
ATP synthase FO sector subunit b (EC 3.6.3.14) 581 3 - Yes - -
Holliday junction ATP-dependent DNA helicase RuvA (EC 3.6.4.12) 596 3 - Yes - -
tRNA (guanine(46)-N(7))-methyltransferase (EC 2.1.1.33) 617 3 - Yes - -
Adenylate kinase (EC 2.7.4.3) 635 3 - Yes - -
LemA PROTEIN 653 3 - Yes - -
Transcriptional regulator, GntR family 662 3 - Yes - -
DNA recombination and repair protein RecO 686 3 - Yes - -
KtrCD potassium uptake system, peripheral membrane component 695 3 i Yes ) i

KtrC
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Gene Max group Number of < 5 ' 5-10 e 10
size nucleus differences differences differences differences
16S rRNA (cytidine(1402)-2'-O)-methyltransferase (EC 2.1.1.198) 698 3 Yes - -
23S rRNA (guanosine(2251)-2'-0O)-methyltransferase (EC 2.1.1.185) 701 3 Yes - -
;elpgdzeg g?aln release factor N(5)-glutamine methyltransferase (EC 75 3 Yes ) )
Segregation and condensation protein A 743 3 Yes - -
;rgseein serine/threonine phosphatase PrpC, regulation of stationary 746 3 Yes ) )
Ribosome small subunit biogenesis RbfA-release protein RsgA 830 3 Yes - -
Endonuclease IV (EC 3.1.21.2) 833 3 Yes - -
;I\;I.I\Il.z;cé)enylyltransferase (EC 2.7.7.2) | Riboflavin kinase (EC 836 3 Yes ) )
Methionyl-tRNA formyltransferase (EC 2.1.2.9) 842 3 Yes - -
LSU ribosomal protein L2p (L8e) 845 3 Yes - -
Fl\)/lrl(iltteizlijrl1e I\jgr%zg ABC transporter, membrane-spanning permease 857 3 Yes i i
Fructose-bisphosphate aldolase class Il (EC 4.1.2.13) 866 3 Yes - -
SSU ribosomal protein S2p (SAe) 890 3 Yes - -
Efflux ABC transporter, ATP-binding protein 938 3 Yes - -
Glycosyltransferase 1019 3 Yes - -
NADH oxidase (EC 1.6.99.3) 1376 3 Yes - -
Ribonuclease J1 (endonuclease and 5' exonuclease) 1889 3 Yes - -
Dimeric dUTPase (EC 3.6.1.23) 500 4 Yes - -
LSU ribosomal protein L6p (L9e) 542 4 Yes - -
Thymidine kinase (EC 2.7.1.21) 551 4 Yes - -
Uracil-DNA glycosylase, family 1 (EC 3.2.2.27) 674 4 Yes - -
LSU ribosomal protein L4p (L1e) 689 4 Yes - -
Ribosomal large subunit pseudouridine synthase B (EC 5.4.99.22) 707 4 Yes - -
Probable transcriptional regulatory protein YebC 722 4 Yes - -
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Gene Max group Number of < 5 ' 5-10 e 10
size nucleus differences differences differences differences
gcgyllct_)ci,)é\ 1-acyl-sn-glycerol-3-phosphate acyltransferase (EC 758 4 Yes i i
E;;a:]r;spngretggrane component of general energizing module of ECF 881 4 Yes i i
N-acetylneuraminate lyase (EC 4.1.3.3) 890 4 Yes - -
DNA polymerase Il delta prime subunit (EC 2.7.7.7) 917 4 Yes - -
no hits 917 4 Yes - -
Phosphate acetyltransferase (EC 2.3.1.8) 959 4 Yes - -
Peptide chain release factor 1 1079 4 Yes - -
tRNA-specific 2-thiouridylase MnmA (EC 2.8.1.13) 1118 4 Yes - -
Oligopeptide transport system permease protein OppB (TC 3.A.1.5.1) 1124 4 Yes - -
Cysteinyl-tRNA synthetase (EC 6.1.1.16) 1220 4 Yes - -
Oligopeptide transport system permease protein OppC (TC 3.A.1.5.1) 1343 4 Yes - -
gﬁ:ﬁgfs?('\éé 56y2tr11e2tz)se (EC 6.1.1.17) @ Glutamyl-tRNA(GIn) 1400 4 Yes i i
Arginyl-tRNA synthetase (EC 6.1.1.19) 1655 4 Yes - -
LSU ribosomal protein L11p (L12e) 581 5 - Yes -
tSr;r?:gg:fe rspecmc component PanT of predicted pantothenate ECF 584 5 i Yes i
Cysteinyl-tRNA synthetase related protein 647 5 - Yes -
Ribulose-phosphate 3-epimerase (EC 5.1.3.1) 671 5 - Yes -
Ribonuclease HIll (EC 3.1.26.4) 728 5 - Yes -
LSU ribosomal protein L3p (L3e) 806 5 - Yes -
tRNA pseudouridine(55) synthase (EC 5.4.99.25) 863 5 - Yes -
N-acetylmannosamine kinase (EC 2.7.1.60) 872 5 - Yes -
Uncharacterized lipoprotein MYPU_1930 905 5 - Yes -
Hydrolase, HAD superfamily 929 5 - Yes -
Serine/threonine protein kinase PrkC, regulator of stationary phase, 998 5 i Yes i

short form
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DNA-directed RNA polymerase alpha subunit (EC 2.7.7.6) 1001 5 - - Yes -
Heat-inducible transcription repressor HrcA 1022 5 - - Yes -
DNA polymerase Il beta subunit (EC 2.7.7.7) 1133 5 - - Yes -
Translation elongation factor Tu 1184 5 - - Yes -
Acetate kinase (EC 2.7.2.1) 1193 5 - - Yes -
Asparaginyl-tRNA synthetase (EC 6.1.1.22) 1343 5 - - Yes -
Putative Dihydrolipoamide dehydrogenase (EC 1.8.1.4); Mercuric ion

reductase (EC 1.16.1.1); PFO0070 family, FAD-dependent NAD(P)- 1379 5 - - Yes -
disulphide oxidoreductase

Cytosol aminopeptidase PepA (EC 3.4.11.1) 1382 5 - - Yes -
ATP synthase beta chain-like protein (EC 3.6.3.14) 1412 5 - - Yes -
Transcription accessory protein (S1 RNA-binding domain) 2117 5 - - Yes -
Large-conductance mechanosensitive channel 521 6 - - Yes -
Peptidyl-tRNA hydrolase (EC 3.1.1.29) 563 6 - - Yes -
Recombination protein RecR 584 6 - - Yes -
Lipoprotein signal peptidase (EC 3.4.23.36) 719 6 - - Yes -
SSU ribosomal protein S5p (S2e) 746 6 - - Yes -
Methionine aminopeptidase (EC 3.4.11.18) 746 6 - - Yes -
Uncharacterized protein YmdB 818 6 - - Yes -
Ribosomal large subunit pseudouridine synthase C (EC 5.4.99.24) 845 6 - - Yes -
LSU ribosomal maturation GTPase RbgA (B. subtilis YIgF) 857 6 - - Yes -
ATP synthase gamma chain (EC 3.6.3.14) 869 6 - - Yes -
N(6)-L-threonylcarbamoyladenine synthase (EC 2.3.1.234) 923 6 - - Yes -
6-phosphofructokinase (EC 2.7.1.11) 977 6 - - Yes -
Glycerol-3-phosphate dehydrogenase [NAD(P)+] (EC 1.1.1.94) 992 6 - - Yes -
Prolipoprotein diacylglyceryl transferase 1007 6 - - Yes -
Aminopeptidase YpdF (MP-, MA-, MS-, AP-, NP- specific) 1070 6 - - Yes -
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Nlcotlnate-nuclgot|de adenylyltransferase (EC 2.7.7.18) / Hydrolase 1085 6 i i Yes i
(HAD superfamily), YgeK
GTP-binding and nucleic acid-binding protein YchF 1097 6 - - Yes -
Phosphopentomutase (EC 5.4.2.7) 1163 6 - - Yes -
2,3-bisphosphoglycerate-independent phosphoglycerate mutase (EC 1505 6 i i Yes i
5.4.2.12)
ATP synthase alpha chain-like protein (EC 3.6.3.14) 1544 6 - - Yes -
Phosphoenolpyruvate-protein phosphotransferase of PTS system i i i
(EC 2.7.3.9) 1706 6 ves
Transport system permease protein, associated with thiamin 1706 6 i i Yes i

(pyrophosphate?) binding lipoprotein p37

ABC transporter, ATP-binding protein (cluster 11, riboflavin/purine
nucleoside/unknown) / ABC transporter, ATP-binding protein (cluster 1811 6 - - Yes -
11, riboflavin/purine nucleoside/unknown)

Ribonucleotide reductase of class Ib (aerobic), alpha subunit (EC

1.17.4.1) 2174 6 - - Yes -
Phospholipid-binding protein 539 7 - - Yes -
16S rRNA (guanine(966)-N(2))-methyltransferase (EC 2.1.1.171) 542 7 - - Yes -
Pantothenate kinase type lll, CoaX-like (EC 2.7.1.33) 752 7 - - Yes -
Similar to citrate lyase beta chain, 5 833 7 - - Yes -
Sporulation transcription regulator WhiA 854 7 - - Yes -
,[:\)/ll’l(';l'[tgi)rgel\jgr%?:r ABC transporter, membrane-spanning permease 854 7 i i Yes i
Lipoate-protein ligase A 980 7 - - Yes -
Tryptophanyl-tRNA synthetase (EC 6.1.1.2) 992 7 - - Yes -
Phosphoglycerate kinase (EC 2.7.2.3) 1196 7 - - Yes -
Chromosomal replication initiator protein DnaA 1370 7 - - Yes -
Chaperone protein DnaK 1790 7 - - Yes -
Oligoendopeptidase F (EC 3.4.24.-) 1835 7 - - Yes -
;eterodlmerlc efflux ABC transporter, permease/ATP-binding subunit 1946 7 i i Yes i
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DNA ligase (NAD(+)) (EC 6.5.1.2) 2093 7 - - Yes -
tRNA threonylcarbamoyladenosine biosynthesis protein TsaB 569 8 - - Yes -
Peptide deformylase (EC 3.5.1.88) 572 8 - - Yes -
gcgy(ll-!anhsc;sphate:glycerol-3-phosphate O-acyltransferase PIsY (EC 674 8 i i Yes i
N-acetylmannosamine-6-phosphate 2-epimerase (EC 5.1.3.9) 695 8 - - Yes -
COF family HAD hydrolase protein 818 8 - - Yes -
Thymidylate synthase (EC 2.1.1.45) 869 8 - - Yes -
GTP-binding protein Era 887 8 - - Yes -
DNA polymerase Il delta subunit (EC 2.7.7.7) 932 8 - - Yes -
Ribose-phosphate pyrophosphokinase (EC 2.7.6.1) 1004 8 - - Yes -
Chaperone protein DnaJ 1118 8 - - Yes -
Serine hydroxymethyltransferase (EC 2.1.2.1) 1265 8 - - Yes -
Aspartyl-tRNA synthetase (EC 6.1.1.12) 1700 8 - - Yes -
DNA polymerase Il subunits gamma and tau (EC 2.7.7.7) 1829 8 - - Yes -
Cell division protein FtsH 1994 8 - - Yes -
Ribosomal small subunit pseudouridine synthase A (EC 5.4.99.19) 710 9 - - Yes -
Glycerophosphoryl diester phosphodiesterase (EC 3.1.4.46) 725 9 - - Yes -
ABC transporter, permease protein 2 (cluster 11, riboflavin/purine

nucleoside/unknown) 953 9 i i Yes i
RecA protein 977 9 - - Yes -
S-adenosylmethionine synthetase (EC 2.5.1.6) 1148 9 - - Yes -
Extracytoplasmic thiamin (pyrophosphate?) binding lipoprotein p37,

specific for Mycoplasma 1214 9 i i Yes i
GTP-binding protein Obg 1274 9 - - Yes -
ATP synthase beta chain (EC 3.6.3.14) 1394 9 - - Yes -
ATP synthase alpha chain (EC 3.6.3.14) 1592 9 - - Yes -
ABC transporter, permease component (Na+?) 1802 9 - - Yes -
Transcription termination protein NusA 1817 9 - - Yes -
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ATP-dependent DNA helicase UvrD/PcrA (EC 3.6.4.12) 2204 9 - - Yes -
16S rRNA (uracil(1498)-N(3))-methyltransferase (EC 2.1.1.193) 2294 9 - - Yes -
Chromate transport protein 638 10 - - Yes -
Thermonuclease family protein 719 10 - - Yes -
Uncharacterized metal-dependent hydrolase YcfH 806 10 - - Yes -
Signal recognition particle receptor FtsY 1052 10 - - Yes -
Tyrosyl-tRNA synthetase (EC 6.1.1.1) 1235 10 - - Yes -
Aspartyl-tRNA(Asn) ami_dotransferase subuni_t A (EC6.3.5.6) @ 1319 10 i i Yes i
Glutamyl-tRNA(GIn) amidotransferase subunit A (EC 6.3.5.7)
Protein translocase subunit SecY 1433 10 - - Yes -
Pyruvate kinase (EC 2.7.1.40) 1433 10 - - Yes -
Cyclic-di-AMP phosphodiesterase GdpP 2045 10 - - Yes -
Phosphatidate cytidylyltransferase (EC 2.7.7.41) 1064 11 - - - Yes
DNA recombination protein RmuC 1499 11 - - - Yes
Ribonuclease J2 (endoribonuclease in RNA processing) 1673 11 - - - Yes
DNA gyrase subunit B (EC 5.99.1.3) 1952 11 - - - Yes
Translation elongation factor G 2090 11 - - - Yes
Phenylalanyl-tRNA synthetase alpha chain (EC 6.1.1.20) 941 12 - - - Yes
POTASSIUM CHANNEL PROTEIN 1073 12 - - - Yes
g?(l)\![:i r? I\;z;:rr:])(léxymethylammomethyl 2-thiouridine(34) synthesis 1391 12 i i i Yes
Aspartyl-tRNA(Asn) ami_dotransferase subuni_t B (EC 6.3.5.6) @ 1421 12 i i i Yes
Glutamyl-tRNA(GIn) amidotransferase subunit B (EC 6.3.5.7)
Lysyl-tRNA synthetase (class Il) (EC 6.1.1.6) 1475 12 - - - Yes
KtrCD potassium uptake system, integral membrane component KtrD 1643 12 - - - Yes
Threonyl-tRNA synthetase (EC 6.1.1.3) 1742 12 - - - Yes
RecD-like DNA helicase YrrC 2222 12 - - - Yes
Phosphopantothenoylcyste?ne decarboxylase (EC 4.1.1.36) / 1154 13 i i i Yes
Phosphopantothenoylcysteine synthetase (EC 6.3.2.5)
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Enolase (EC 4.2.1.11) 1358 13 - - - Yes
:)I?(l)\iéi nS I\;i;:rr:])(();xymethylammomethyl 2-thiouridine(34) synthesis 1838 13 i i i Yes
(I:D(l)rgglr;lu()égrry%e-lcf)hydrogenase of pyruvate dehydrogenase 1868 13 i i i Yes
Replicative DNA helicase (DnaB) (EC 3.6.4.12) 1526 14 - - - Yes
Excinuclease ABC subunit C 1748 14 - - - Yes
Excinuclease ABC subunit B 2006 14 - - - Yes
Cell division trigger factor (EC 5.2.1.8) 1388 15 - - - Yes
Histidyl-tRNA synthetase (EC 6.1.1.21) 1496 15 - - - Yes
g/.lzl.tlcfséi)phosphorylase (EC 2.4.1.8) / Trehalose phosphorylase (EC 2372 15 i i i Yes
Maltodextrin ABC transporter, ATP-binding protein MsmX 1742 17 - - - Yes
Maltose maltodextrin transport ATP-binding protein malkK 2075 17 - - - Yes
Leucyl-tRNA synthetase (EC 6.1.1.4) 2297 17 - - - -
T.T?.T;)le(mde reductase of class Ib (aerobic), beta subunit (EC 1019 18 i i i Yes
N-acetylglucosamine-6-phosphate deacetylase (EC 3.5.1.25) 1145 18 - - - Yes
CRISPR-associated protein Casl 887 19 - - - Yes
Teterodlmenc efflux ABC transporter, permease/ATP-binding subunit 1778 19 i i i Yes
Phenylalanyl-tRNA synthetase beta chain (EC 6.1.1.20) 2180 19 - - - Yes
Uncharacterized amino acid permease, GabP family 1718 20 - - - Yes
Topoisomerase IV subunit B (EC 5.99.1.-) 1925 20 - - - Yes
tRNA(lle)-lysidine synthetase (EC 6.3.4.19) 875 23 - - - Yes
Ribosomal large subunit pseudouridine synthase D (EC 5.4.99.23) 911 25 - - - Yes
Triacylglycerol lipase (EC 3.1.1.3) 788 27 - - - Yes
Oligopeptide transport ATP-binding protein OppD (TC 3.A.1.5.1) 1322 29 - - - Yes
Beta-phosphoglucomutase (EC 5.4.2.6) 677 33 - - - Yes
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size nucleus differences differences differences differences
Uridine monophosphate kinase (EC 2.7.4.22) 719 33 - - - Yes
a7 1 e w - e
Signal recognition particle protein Ffh 1391 37 - - - Yes
Endo-1,4-beta-glucanase 1082 46 - - - Yes
Hemolysin C 1319 49 - - - Yes
Oligopeptide transport ATP-binding protein OppF (TC 3.A.1.5.1) 1757 51 - - - Yes
M. homonis p80-related protein 2201 52 - - - Yes
Holliday junction ATP-dependent DNA helicase RuvB (EC 3.6.4.12) 992 55 - - - Yes
DNA polymerase | 5'-3' exonuclease domain 872 58 - - - Yes
Ribonuclease Il (EC 3.1.26.3) 695 59 - - - Yes
Glucosamine-6-phosphate deaminase (EC 3.5.99.6) 758 62 - - - Yes
Dihydroxyacetone kinase-like protein, phosphatase domain /
Dihydroxyacetone kinase-like protein, kinase domain 1652 65 i i ) Yes
Mobile element protein 557 70 - - - Yes
Phosphate:acyl-ACP acyltransferase PlsX (EC 2.3.1.n2) 977 70 - - - Yes
Pyruvate dehydrogenase E1 component alpha subunit (EC 1.2.4.1) 1124 72 - - - Yes
Translation initiation factor 2 1808 74 - - - Yes
Trehalose-6-phosphate hydrolase (EC 3.2.1.93) 1643 92 - - - Yes
FIG011178: rRNA methylase 719 100+ - - - Yes
ABC transporter, permease protein 809 100+ - - - Yes
Cysteine desulfurase (EC 2.8.1.7) > SufS 1163 100+ - - - Yes
DNA polymerase IV (EC 2.7.7.7) 1241 100+ - - - Yes
4-hydroxybutyrate:acetyl-CoA CoA transferase (EC 2.3.1.-) 1334 100+ - - - Yes
23S rRNA (uracil(1939)-C(5))-methyltransferase (EC 2.1.1.190) 1340 100+ - - - Yes
Aldehyde dehydrogenase 1442 100+ - - - Yes
Cardiolipin synthetase (EC 2.7.8.-) 1514 100+ - - - Yes
Methionyl-tRNA synthetase (EC 6.1.1.10) 1556 100+ - - - Yes
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ﬁ\l?cclte'gzsjsep;ggtfr:bsvir)mease protein 1 (cluster 11, riboflavin/purine 1610 100+ i i ) Yes
predicted coding region 1646 100+ - - - Yes
;'.ylp.i.gIZ;estriction-modification system methylation subunit (EC 1712 100+ i i ) Yes
DNA topoisomerase | (EC 5.99.1.2) 1877 100+ - - - Yes
Transketolase (EC 2.2.1.1) 1940 100+ - - - Yes
Inner membrane protein translocase and chaperone YidC, long form 1958 100+ - - - Yes
Valyl-tRNA synthetase (EC 6.1.1.9) 2498 100+ - - - Yes
S e 16) N et 1576 o v
Pyruvate dehydrogenase E1 component beta subunit (EC 1.2.4.1) 992 200+ - - - Yes
ABC transporter, ATP-binding protein 1178 200+ - - - Yes
GTP-binding protein EngA 1307 200+ - - - Yes
3'-to-5' exoribonuclease RNase R 2207 200+ - - - Yes
ABC transporter, ATP-binding and permease protein 2216 200+ - - - Yes
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Appendix B3: Completed alignment and sequence comparison - M. gallinaceum

Gene Max group Number of Identical - < 5 _ 5-10 e 10
size nucleus differences differences differences differences
Translation initiation factor 3 536 - Yes - -
LSU ribosomal protein L11p (L12e) 584 15 - - - Yes
16S rRNA (cytosine(1402)-N(4))-methyltransferase (EC 2.1.1.199) 902 18 - - - Yes
tRNA (guanine(37)-N(1))-methyltransferase (EC 2.1.1.228) 683 22 - - - Yes
DNA-directed RNA polymerase alpha subunit (EC 2.7.7.6) 1010 22 - - - Yes
LSU ribosomal protein L1p (L10Ae) 695 23 - - - Yes
Alcohol dehydrogenase (EC 1.1.1.1) 1049 26 - - - Yes
Uracil phosphoribosyltransferase (EC 2.4.2.9) 644 27 - - - Yes
Adenine phosphoribosyltransferase (EC 2.4.2.7) 512 31 - - - Yes
Methionine aminopeptidase (EC 3.4.11.18) 749 31 - - - Yes
Et:gD potassium uptake system, peripheral membrane component 671 36 i i i Yes
Oligopeptide transport system permease protein OppB (TC 3.A.1.5.1) 1055 38 - - - Yes
Nicotinamidase (EC 3.5.1.19) 539 40 - - - Yes
Glycyl-tRNA synthetase (EC 6.1.1.14) 1355 40 - - - Yes
N-acetylmuramic acid 6-phosphate etherase (EC 4.2.1.126) 875 41 - - - Yes
ﬁgfér?%déngliuiriicir;e import ABC transporter permease protein 791 42 ) ) ) Yes
ﬁg;aér?+(j(|:n§/2ul'crﬁcllr)1e import ABC transporter permease protein 833 43 ) ) ) Yes
Thymidine kinase (EC 2.7.1.21) 551 44 - - - Yes
Ribonuclease HIll (EC 3.1.26.4) 698 44 - - - Yes
16S rRNA (uracil(1498)-N(3))-methyltransferase (EC 2.1.1.193) 683 45 - - - Yes
Ribosomal large subunit pseudouridine synthase B (EC 5.4.99.22) 734 45 - - - Yes
Fructose-bisphosphate aldolase class Il (EC 4.1.2.13) 866 47 - - - Yes
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Oligopeptide transport system permease protein OppC (TC 3.A.1.5.1) 1061 48 - - - Yes
Oligopeptide transport ATP-binding protein OppD (TC 3.A.1.5.1) 1307 48 - - - Yes
Tryptophanyl-tRNA synthetase (EC 6.1.1.2) 2459 48 - - - Yes
3'-to-5' oligoribonuclease A, Bacillus typel 971 50 - - - Yes
Peptide chain release factor 1 1064 50 - - - Yes
gg;apr\ng_:_dcl:nglxultrﬁcll?e import ABC transporter ATP-binding protein 1391 50 i i i Yes
PTS system, cellobiose-specific IC component 1472 52 - - - Yes
tRNA(1)(Val) (adenine(37)-N(6))-methyltransferase (EC 2.1.1.223) 773 53 - - - Yes
Formamidopyrimidine-DNA glycosylase (EC 3.2.2.23) 854 53 - - - Yes
Hydrolase, HAD superfamily 905 54 - - - Yes
LSU ribosomal maturation GTPase RbgA (B. subtilis YIgF) 857 56 - - - Yes
Bis-ABC ATPase YbiT 1616 56 - - - Yes
FIG011178: rRNA methylase 725 57 - - - Yes
Transcriptional regulator 872 57 - - - Yes
Aspartate--ammonia ligase (EC 6.3.1.1) 977 57 - - - Yes
Outer surface protein of unknown function, cellobiose operon 1088 59 - - - Yes
tRNA 4-thiouridine synthase (EC 2.8.1.4) 1142 60 - - - Yes
;’elpildz% %hain release factor N(5)-glutamine methyltransferase (EC 719 62 i i i Yes
Endo-1,4-beta-glucanase 1079 65 - - - Yes
Nicotinate-nucleotide adenylyltransferase (EC 2.7.7.18) 1100 65 - - - Yes
S-adenosylmethionine synthetase (EC 2.5.1.6) 1136 66 - - - Yes
Chaperone protein DnaK 1793 66 - - - Yes
Replicative DNA helicase (DnaB) (EC 3.6.4.12) 1466 73 - - - Yes
Anhydro-N-acetylmuramic acid kinase (EC 2.7.1.170) 1139 76 - - - Yes
Phosphoglycerate kinase (EC 2.7.2.3) 1184 77 - - - Yes
Translation initiation factor 2 1799 83 - - - Yes
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GTP-binding and nucleic acid-binding protein YchF 1100 84 - - Yes
Adenylate kinase (EC 2.7.4.3) 698 88 - - Yes
Methionyl-tRNA synthetase (EC 6.1.1.10) 1556 88 - - Yes
Ribonuclease J1 (endonuclease and 5' exonuclease) 1931 88 - - Yes
gjijlza.lig?osphogcherate-lndependent phosphoglycerate mutase (EC 1517 89 i i Yes
Cyclic-di-AMP phosphodiesterase GdpP 2000 89 - - Yes
Protein translocase subunit SecY 1418 91 - - Yes
Transcription termination protein NusA 1679 97 - - Yes
Cation-transporting ATPase, E1-E2 family 2744 131 - - Yes
Transcription antitermination protein NusG 599 100+ - - Yes
tRNA (cytidine(34)-2'-O)-methyltransferase (EC 2.1.1.207) 650 100+ - - Yes
Cysteinyl-tRNA synthetase (EC 6.1.1.16) 1217 100+ - - Yes
Arginyl-tRNA synthetase (EC 6.1.1.19) 1658 100+ - - Yes
Efflux ABC transporter, permease/ATP-binding protein YfiC 1841 100+ - - Yes
Lljgéi-:;\;ﬁrrggxymethylam|nomethyl-Z-thlourld|ne(34) synthesis 1841 100+ i i Yes
Oligoendopeptidase F (EC 3.4.24.-) 1862 100+ - - Yes
Transketolase (EC 2.2.1.1) 1946 100+ - - Yes
DNA gyrase subunit B (EC 5.99.1.3) 1967 100+ - - Yes
DNA ligase (NAD(+)) (EC 6.5.1.2) 1979 100+ - - Yes
3'-to-5' exoribonuclease RNase R 2234 100+ - - Yes
Leucyl-tRNA synthetase (EC 6.1.1.4) 2330 100+ - - Yes
Protein translocase subunit SecA 2558 100+ - - Yes
ATP-dependent protease La (EC 3.4.21.53) Type | 2741 100+ - - Yes
Chromate transport protein 659 200+ - - Yes
amino acid permease 1502 200+ - - Yes
;'Lyj/gﬁl’llitrtlewst(rggo; 1n.11<).gg|)cat|on system, DNA-methyltransferase 1562 200+ i i Yes
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DNA polymerase IV (EC 2.7.7.7) 1655 200+ - - - Yes
I;eterodlmerlc efflux ABC transporter, permease/ATP-binding subunit 1808 200+ i i i Yes
PTS system, cellobiose-specific IIA component 872 300+ - - - Yes
Cysteine desulfurase (EC 2.8.1.7) > SufS 1160 300+ - - - Yes
Hemolysin C 1235 300+ - - - Yes
Oligopeptide transport ATP-binding protein OppF (TC 3.A.1.5.1) 1361 300+ - - - Yes
Probable spermidine/putrescine substrate binding protein in
Mollicutes 1976 300+ - - - Yes
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Appendix B4: Completed alignment and sequence comparison - M. pullorum

Gene Max group  Number of Identical <5 5-10 >10
size nucleus differences differences differences differences

2-dehydro-3-deoxy-D-gluconate 5-dehydrogenase (EC 1.1.1.127) @ 764 Yes i i i
2-deoxy-D-gluconate 3-dehydrogenase (EC 1.1.1.125)
Deoxyadenosine kinase (EC 2.7.1.76) @ Deoxyguanosine kinase i i i
(EC 2.7.1.113) 659 0 Yes
DNA polymerase Il delta prime subunit (EC 2.7.7.7) 935 0 Yes - - -
putative TYPE || DNA MODIFICATION ENZYME 899 0 ves i i i
(METHYLTRANSFERASE)
g?ldNéA small subunit 7-methylguanosine (m7G) methyltransferase 692 0 Yes i i i
Single-stranded DNA-binding protein 662 0 Yes - - -
SSU ribosomal protein S4p (S9e) @ SSU ribosomal protein S4p

SO 599 0 Yes - - -
(S9e), zinc-independent
Translation elongation factor Tu 1187 0 Yes - - -
CDP-diacylglycerol--glycerol-3-phosphate 3-phosphatidyltransferase 799 1 i Yes i i
(EC 2.7.8.5)
Inorganic pyrophosphatase (EC 3.6.1.1) 551 1 - Yes - -
phosphosugar-binding transcriptional regulator, RpiR family 872 1 - Yes - -
RNA methyltransferase, TrmH family 728 1 - Yes - -
Thymidine kinase (EC 2.7.1.21) 575 1 - Yes - -
LSU ribosomal protein L4p (L1e) 632 2 - Yes -
N(6)-L-threonylcarbamoyladenine synthase (EC 2.3.1.234) 935 2 - Yes - -
Nicotinamidase (EC 3.5.1.19) 542 2 - Yes - -
SSU ribosomal protein S3p (S3e) 650 2 - - - -
tRNA (cytidine(34)-2'-O)-methyltransferase (EC 2.1.1.207) 536 2 - Yes - -
tRNA 4-thiouridine synthase (EC 2.8.1.4) 1139 2 - Yes - -
Formamidopyrimidine-DNA glycosylase (EC 3.2.2.23) 851 3 - Yes - -
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Phosphoenolpyruyate_z-dihydrox'yacetone phosphotransferase (EC 587 3 i Yes i i
2.7.1.121), ADP-binding subunit DhaL
Ribonuclease Il (EC 3.1.26.3) 710 3 - Yes - -
4-deoxy-L-threo-5-hexosulose-uronate ketol-isomerase (EC 5.3.1.17) 830 4 - Yes - -
LSU ribosomal protein L6p (L9e) 539 4 - Yes - -
Peptide deformylase (EC 3.5.1.88) 548 4 - Yes - -
PTS system, N-acetylglucosamine-specific IIA component (EC
2.7.1.69) / PTS system, N—acetylglucosamine—s_pecific II_B_ component 504 4 i Yes i i
(EC 2.7.1.69) / PTS system, N-acetylglucosamine-specific IIC
component (EC 2.7.1.69)
RNA polymerase sigma factor RpoD 1490 4 - Yes - -
Serine/threonine protein kinase PrkC, regulator of stationary phase 998 4 - Yes - -
Transcriptional regulator, GntR family 662 4 - Yes - -
23S rRNA (guanosine(2251)-2'-0O)-methyltransferase (EC 2.1.1.185) 704 5 - - Yes -
Adenylate kinase (EC 2.7.4.3) 647 5 - - Yes -
GTP-binding protein EngB 578 5 - - Yes -
LSU ribosomal protein L2p (L8e) 845 5 - - Yes -
LSU ribosomal protein L3p (L3e) 824 5 - - Yes -
Prolyl-tRNA synthetase (EC 6.1.1.15), archaeal/eukaryal type 1436 5 - - Yes -
Ribonuclease HIl (EC 3.1.26.4) 617 5 - Yes - -
SSU ribosomal protein S5p (S2e) 632 5 - - Yes -
Thiol peroxidase, Tpx-type (EC 1.11.1.15) 500 5 - - Yes -
Translation initiation factor 3 1841 5 - - Yes -
Triosephosphate isomerase (EC 5.3.1.1) 734 5 - - Yes -
tRNA (guanine(46)-N(7))-methyltransferase (EC 2.1.1.33) 611 5 - - - -
tRNA threonylcarbamoyladenosine biosynthesis protein TsaB 560 5 - - Yes -
Uracil phosphoribosyltransferase (EC 2.4.2.9) 626 5 - Yes -
Alcohol dehydrogenase (EC 1.1.1.1) 1046 6 - - Yes -
D-lactate dehydrogenase (EC 1.1.1.28) 1037 6 - - Yes -
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Guanylate kinase (EC 2.7.4.8) 599 6 - - Yes -
LemA protein 665 6 - - Yes -
LSU ribosomal protein L1p (L10Ae) 695 6 - - Yes -
Thymidylate kinase (EC 2.7.4.9) 656 6 - - Yes -
Asparaginyl-tRNA synthetase (EC 6.1.1.22) 1352 7 - - Yes -
Chromosomal replication initiator protein DnaA 1484 7 - - Yes -
Endo-1,4-beta-glucanase 1085 7 - - Yes -
Téf)l—.(i%)endent glyceraldehyde-3-phosphate dehydrogenase (EC 1001 7 i i Yes i
CP(;cr)]tttraér;)chA (possibly involved in integral membrane quality 920 7 i i Yes i
Ribosome small subunit biogenesis RbfA-release protein RsgA 839 7 - - Yes -
4-Hydroxy-2-oxoglutarate aldolase (EC 4.1.3.16) @ 2-dehydro-3- 629 8 i i Yes i
deoxyphosphogluconate aldolase (EC 4.1.2.14)

Aminopeptidase YpdF (MP-, MA-, MS-, AP-, NP- specific) 1046 8 - - Yes -
Dihydroxyacetone kinase-like protein, phosphatase domain /

Dihydroxyacetone kinase-like protein, kinase domain 1634 8 i i Yes i
Fructose-bisphosphate aldolase class Il (EC 4.1.2.13) 872 8 - - Yes -
Histidinol-phosphatase (EC 3.1.3.15) 833 8 - - Yes -
Recombination protein RecR 587 8 - - Yes -
Ribosomal large subunit pseudouridine synthase B (EC 5.4.99.22) 725 8 - - Yes -
16S rRNA (cytosine(1402)-N(4))-methyltransferase (EC 2.1.1.199) 905 9 - - Yes -
Cysteinyl-tRNA synthetase (EC 6.1.1.16) 1220 9 - - Yes -
Glycerol-3-phosphate dehydrogenase (EC 1.1.5.3) 1151 9 - - Yes -
GLYCOSYLTRANSFERASE 1019 9 - - Yes -
LSU ribosomal protein L5p (L11e) 554 9 - - Yes -
NADH oxidase (EC 1.6.99.3) 1373 9 - - Yes -
Phosphate acetyltransferase (EC 2.3.1.8) 962 9 - - Yes -
Protein translocase subunit SecY 1409 9 - - Yes -
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Segregation and condensation protein A 731 9 - - Yes -
tRNA-specific 2-thiouridylase MnmA (EC 2.8.1.13) 1118 9 - - Yes -
ABC transporter, ATP-binding protein (cluster 11, riboflavin/purine
nucleoside/unknown) / ABC transporter, ATP-binding protein (cluster 1817 10 - - - Yes
11, riboflavin/purine nucleoside/unknown)
DNA-directed RNA polymerase alpha subunit (EC 2.7.7.6) 1004 10 - - Yes -
Mannose-6-phosphate isomerase (EC 5.3.1.8) 851 10 - - Yes -
Methenyltetrahydrofolate cyclohydrolase (EC 3.5.4.9) / 836 10 i i Yes i
Methylenetetrahydrofolate dehydrogenase (NADP+) (EC 1.5.1.5)
Methionine aminopeptidase (EC 3.4.11.18) 776 10 - - - Yes
Phosphoeno!pyruvate—dihydroxya(_:etone phqsphotransferase (EC 977 10 i i Yes i
2.7.1.121), dihydroxyacetone binding subunit DhaK
Probable transcriptional regulatory protein YebC 731 10 - - Yes -
PTS system, hyaluronate-oligosaccharide-specific 11D component 869 10 - - Yes -
Ribonuclease J2 (endoribonuclease in RNA processing) 1649 10 - - Yes -
Uncharacterized amino acid permease, GabP family 1661 10 - - Yes -
Cysteine desulfurase (EC 2.8.1.7) > SufS 1154 11 - - - Yes
Glycerol-3-phosphate dehydrogenase [NAD(P)+] (EC 1.1.1.94) 1004 11 - - - Yes
LSU ribosomal protein L11p (L12e) 587 11 - - - Yes
Pyruvate dehydrogenase E1 component alpha subunit (EC 1.2.4.1) 1127 11 - - - Yes
Pyruvate dehydrogenase E1 component beta subunit (EC 1.2.4.1) 1001 11 - - - Yes
Signal recognition particle receptor FtsY 998 11 - - - Yes
;I;;ar\]r;sprgﬁgts)rane component of general energizing module of ECF 866 11 i i i Yes
Aspartate aminotransferase (EC 2.6.1.1) 851 12 - - - Yes
GTP cyclohydrolase 1 type 2 homolog Ybgl 773 12 - - - Yes
GTP-binding protein Era 872 12 - - - Yes
Hemolysins and related proteins containing CBS domains 1232 12 - - - Yes
Segregation and condensation protein B 587 12 - - - Yes
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ggtepr\ne_ll_(:iclng/'gultrizicll?e import ABC transporter ATP-binding protein 1373 12 i i i Yes
Transcription antitermination protein NusG 599 12 - - - Yes
Acetate kinase (EC 2.7.2.1) 1187 13 - - - Yes
Argininosuccinate synthase (EC 6.3.4.5) 1238 13 - - - Yes
Cell division protein FtsZ 1271 13 - - - -
chromate ion transporter (CHR) family, putative 674 13 - - - Yes
Inner membrane protein translocase and chaperone YidC, long form 1997 13 - - - Yes
RecA protein 992 13 - - - Yes
S-adenosylmethionine synthetase (EC 2.5.1.6) 1127 13 - - - Yes
I§gtecr:rr(1_||_d(|:ng/guiriicir;e import ABC transporter permease protein 1706 13 ) ) ) Yes
Translation elongation factor LepA 1799 13 - - - Yes
DNA recombination and repair protein RecO 680 14 - - - Yes
Maltose/maltodextrin ABC transporter, permease protein MalG 959 14 - - - Yes
Pyruvate kinase (EC 2.7.1.40) 1433 14 - - - Yes
Transport protein SgaT, putative 1547 14 - - - Yes
16S rRNA (cytidine(1402)-2'-O)-methyltransferase (EC 2.1.1.198) 698 15 - - - Yes
16S rRNA (guanine(966)-N(2))-methyltransferase (EC 2.1.1.171) 557 15 - - - Yes
3'-to-5' oligoribonuclease A, Bacillus type 971 15 - - - Yes
Beta-phosphoglucomutase (EC 5.4.2.6) 677 15 - - - Yes
FMN-dependent NADH-azoreductase (EC 1.7.1.6) 599 15 - - - Yes
Glycerol kinase (EC 2.7.1.30) 1529 15 - - - Yes
Phenylalanyl-tRNA synthetase alpha chain (EC 6.1.1.20) 2174 15 - - - Yes
tRNA pseudouridine(55) synthase (EC 5.4.99.25) 845 15 - - - Yes
ABC transporter ATP-binding-Pr1 1541 16 - - - Yes
ABC transporter, ATP-binding protein 704 16 - - - Yes
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Aspartate--ammonia ligase (EC 6.3.1.1) 980 16 - - - Yes
ATP-dependent DNA helicase UvrD/PcrA (EC 3.6.4.12) 2147 16 - - - Yes
Cell division trigger factor (EC 5.2.1.8) 1295 16 - - - Yes
Cytidylate kinase (EC 2.7.4.25) 674 16 - - - Yes
Cytosol aminopeptidase PepA (EC 3.4.11.1) 1409 16 - - - Yes
Teterodlmenc efflux ABC transporter, permease/ATP-binding subunit 1790 16 i i i Yes
Histidyl-tRNA synthetase (EC 6.1.1.21) 1391 16 - - - Yes
Unsaturated chondroitin disaccharide hydrolase (EC 3.2.1.180) 1211 16 - - - Yes
Dihydrolipoamide acetyltransferase component of pyruvate 920 17 i i i Yes
dehydrogenase complex (EC 2.3.1.12)
DNA polymerase | (EC 2.7.7.7) 863 17 - - - Yes
DNA primase (EC 2.7.7.-) 2075 17 - - - Yes
Phosphate:acyl-ACP acyltransferase PIsX (EC 2.3.1.n2) 995 17 - - - Yes
predicted MutT-like hydrolases 560 17 - - - Yes
Seryl-tRNA synthetase (EC 6.1.1.11) 1268 17 - - - Yes
Sgsszs;tg?;nponent of general energizing module of ECF 797 18 i i i Yes
GTP-binding protein Obg 1265 18 - - - Yes
tRNA(1)(Val) (adenine(37)-N(6))-methyltransferase (EC 2.1.1.223) 782 18 - - - Yes
Cardiolipin synthetase (EC 2.7.8.-) 1514 19 - - - Yes
Putative Dihydrolipoamide dehydrogenase (EC 1.8.1.4); Mercuric ion
reductase (EC 1.16.1.1); PFO0070 family, FAD-dependent NAD(P)- 1373 19 - - - Yes
disulphide oxidoreductase
Signal recognition particle protein Ffh 1352 19 - - - Yes
gz:}iz?ér;(aegggggrogenase and related Zn-dependent 1070 19 i i i Yes
Aspartyl-tRNA synthetase (EC 6.1.1.12) 1712 20 - - - Yes
DNA polymerase Il subunits gamma and tau (EC 2.7.7.7) 2132 20 - - - Yes
NAD synthetase (EC 6.3.1.5) 800 20 - - - Yes
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Peptide chain release factor 1 1070 20 - - - Yes
Phosphopentomutase (EC 5.4.2.7) 1187 20 - - - Yes
gjijlza.lig?osphogcherate-lndependent phosphoglycerate mutase (EC 1505 21 i i i Yes
Aspartyl-tRNA(Asn) ami_dotransferase subuni.t B (EC 6.3.5.6) @ 1430 21 i i i Yes
Glutamyl-tRNA(GIn) amidotransferase subunit B (EC 6.3.5.7)
Glucose-6-phosphate isomerase (EC 5.3.1.9) 1298 21 - - - Yes
Glycyl-tRNA synthetase (EC 6.1.1.14) 1337 21 - - - Yes
GTP-binding protein EngA 1304 21 - - - Yes
;eterodimeric efflux ABC transporter, permease/ATP-binding subunit 1910 21 i i i Yes
Ribose-phosphate pyrophosphokinase (EC 2.7.6.1) 977 22 - - - Yes
Thioredoxin reductase (EC 1.8.1.9) 923 22 - - - Yes
Uracil-DNA glycosylase, family 1 (EC 3.2.2.27) 671 22 - - - Yes
Argininosuccinate lyase (EC 4.3.2.1) 1394 23 - - - Yes
gelpidzz g;]am release factor N(5)-glutamine methyltransferase (EC 795 23 i i i Yes
fic family protein 1046 24 - - - Yes
Endonuclease IV (EC 3.1.21.2) 827 25 - - - Yes
Excinuclease ABC subunit B 1988 25 - - - Yes
Replicative DNA helicase (DnaB) (EC 3.6.4.12) 1481 25 - - - Yes
Serine hydroxymethyltransferase (EC 2.1.2.1) 1268 25 - - - Yes
6-phosphofructokinase (EC 2.7.1.11) 977 27 - - - Yes
DNA topoisomerase | (EC 5.99.1.2) 1964 27 - - - Yes
Lipoprotein signal peptidase (EC 3.4.23.36) 668 27 - - - Yes
Methionyl-tRNA synthetase (EC 6.1.1.10) 1535 27 - - - Yes
Uncharacterized metal-dependent hydrolase YcfH 800 27 - - - Yes
FIG007079: UPF0348 protein family 914 28 - - - Yes
ATP synthase alpha chain (EC 3.6.3.14) 1529 29 - - - Yes
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ATPase 1259 29 - - - Yes
Cyclic-di-AMP phosphodiesterase GdpP 1991 29 - - - Yes
Phage protein 1211 29 - - - Yes
Sporulation transcription regulator WhiA 842 31 - - - Yes
ATP synthase beta chain-like protein (EC 3.6.3.14) 1364 32 - - - Yes
Methionyl-tRNA formyltransferase (EC 2.1.2.9) 833 32 - - - Yes
RecD-like DNA helicase YrrC 2156 32 - - - Yes
PR L 7 T
Valyl-tRNA synthetase (EC 6.1.1.9) 2510 34 - - - Yes
Arginyl-tRNA synthetase (EC 6.1.1.19) 1649 35 - - - Yes
gz!tlolfsi)phosphorylase (EC 2.4.1.8) / Trehalose phosphorylase (EC 2366 36 i i i Yes
Transketolase (EC 2.2.1.1) 1955 38 - - - Yes
DNA polymerase IV (EC 2.7.7.7) 1253 39 - - - Yes
Prolipoprotein diacylglyceryl transferase 992 40 - - - Yes
Aspartyl-tRNA(Asn) ami_dotransferase subuni_t A (EC6.3.5.6) @ 1328 42 i i i Yes
Glutamyl-tRNA(GIn) amidotransferase subunit A (EC 6.3.5.7)
Excinuclease ABC subunit C 1739 42 - - - Yes
Transcription accessory protein (S1 RNA-binding domain) 2111 42 - - - Yes
Chromate transport protein 584 47 - - - Yes
Neutral endopeptidase O (EC 3.4.24.-) 1904 49 - - - Yes
([:)(;rzslreo)?p()gérnlgéfder)hydrogenase of pyruvate dehydrogenase 2186 50 i i i Yes
Xylulose-5-phosphate phosphoketolase (EC 4.1.2.9) @ Fructose-6- 2378 51 i i i Yes
phosphate phosphoketolase (EC 4.1.2.22)
LSU ribosomal maturation GTPase RbgA (B. subtilis YIgF) 902 52 - - - Yes
SG;ﬁ:ﬁemtglng(l\éAc sBygtEeztz)se (EC 6.1.1.17) @ Glutamyl-tRNA(GIn) 1412 55 i i i Yes
DNA ligase (NAD(+)) (EC 6.5.1.2) 1997 56 - - - Yes
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HPr kinase/phosphorylase (EC 2.7.1.-) (EC 2.7.4.-) 932 63 - - - Yes
Uncharacterized protein YmdB 899 77 - - - Yes
Phenylalanyl-tRNA synthetase beta chain (EC 6.1.1.20) 2180 102 - - - Yes
3'-to-5' exoribonuclease RNase R 2027 198 - - - Yes
Alpha-amylase (EC 3.2.1.1) 1838 200+ - - - Yes
Ribonuclease J1 (endonuclease and 5' exonuclease) 1919 200+ - - - Yes
Ribulose-phosphate 3-epimerase (EC 5.1.3.1) 671 200+ - - - Yes
:)F:(l)\iéi—ns;\j:;;kq)%xymethylaminomethyl—2—thiouridine(34) synthesis 2058 200+ i i i Yes
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Appendix C: Research Approvals - REC, AEC, and Section 20

P

UNVERSITEIT WAN PEETORIE
UNIVERSITY OF PRETORIA

FUMIRESITEI VA PRETEERIL Faculty of Veterinary Science
Research Ethics Committee 10 July 2020
CONDITIONALLY APPROVAL
Ethics Reference No RECO75-20
Protocol Title Development of a multiplex realtime polymerase chain reaction to
distinguizh between Mycoplasma species found in South African poultry
Principal Investigator Miss PP Wambulawaye
Supervisors Dr A Beylefeld

Dear Miss PP Wambulawaye,

We are pleased to inform you that your submission has been conditionally approved by the Faculty of Veterinary
Sciences Research Ethics committes, subject to other relevant approvals.

Please note the following about your ethics approval:

1. Pleasze use your reference number (RECO75-20) on any documents or correspondence with the Research
Ethics Committee regarding your research.

2. Pleaze note that the Research Ethics Committee may ask further questions, seek additional information,
require further modification, meonitor the conduct of your research, or suspend or withdraw ethics approval.

3. Pleasze note that ethical approval is granted for the duration of the research as stipulated in the original
application for post graduate studies (e.g. Honours studies: 1 year, Masters studies: two years, and PhD
studies: three years) and should be extended when the approval peniod lapses.

4. The digital archiving of data is a requirement of the University of Pretoria. The data should be accessible in
the event of an enquiry or further analysis of the data.

Ethics approval is subject to the following:

1. The ethics approval iz conditional on the research being conducted as stipulated by the details of all
documents submitted to the Commitiee. In the event that a further need arizes to change who the
investigators are, the methods or any other aspect, such changes must be submitted as an Amendment for
approval by the Committee.

2. Applications using Animals: FW5S ethics recommendation does not imply that AEC approval is granted. The
application has been pre-screened and recommended for review by the AEC. Research may not proceed until
AEC approval is granted.

MOTES: Conditionally approved pending the following (and to ensure that rerouting to AEC is not delayed):

(i} Obtaining all other relevant approvals.

(i) Upload of all permission letters to make use of samples collected: (a) UP Poultry Mycoplasma biobank and (b) use
of samples received through clients of the Poultry Section in the Department of Production Animal Studies.

We wish you the best with your research.

Yours sincerely

!‘@)oa’dmmf

PROF M. OOSTHUIZEN
Chairperson: Research Ethics Committee

100

YEARS

oF TETERmART [GslATale
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UKIVERSITEIT VAN PEETORIA
UMIMERSITY OF PRETORIA i f
YUKIBEEITAI YA PRETORIA Faculty of Yeterinary 5Cience

Animal Ethice Committes

6 October 2020
Approval Certificate
Mew Application

AEC Reference No.: RECO73-20

Title: Development of a multiplex real-time polymerase chain reaction to
disgtinguish between Mycoplasma species found in South African
pouliry

Researcher: Miss PP Wambulawaye

Student's Supervisor: Prof C Abolnik

Dear Migs PP Wambulawaye,

The Hew Application as supported by documents received between 2020-06-11 and 2020-10-02 for
your research, was approved by the Animal Ethice Committee on its quorate meeting of 2020-10-02.

Please note the following about your ethics approval:

1.

The use of species is approved:

Species Humber

Poultry (various sources ) 204 (only swabs taken)
Samples

Tracheal swabs 204

Ethics Approval is valid for 1 year and needs to be renewed annually by 2021-10-06.

FPleaze remember to use your protocol number (RECOT5-20) on any documents or
comespondence with the AEC regarding your research.

Please note that the AEC may ask further questions, seek additional information, require
further modification, monitor the conduct of your research, or suspend or withdraw ethics
approval.

All incidents must be reported by the Pl by email to Ms Marleze Rheeder (AEC Coordinator)
within 2 days, and must be subsequently submitted electronically on the application system
within 14 days.

Ag part of your approval, the committee reguires that you record a short video footage of
major animal procedures approved in your study. The committee may reguest them for
monitoring purposes at any later point.

Ethics approval is subject to the following:

» The ethics approval is conditional on the research being conducted as stipulated by the details

of all documents submitted to the Committes. In the event that a further need arises to change
who the investigators are, the methods or any other aspect, such changes must be submitted
as an Amendment for approval by the Commitiee.

Room 613, Amald Theller Bullding, Onderstepodrt Fakultell Vesartsenyk unda
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LUNIVERSITEIT VAR PEETDRIA

UNINERSITY OF PRETORIA 2 )

YUMIBESITHI YA PRETORIA Faculty of Veterinary Science
Animal Ethics Commitiee

11 October 2021

Approval Certificate
Annual Renewal

[EXTH1)
AEC Reference No.: RECO7S-20
Title: Development of a multiplex real-time pelymerase chain reaction to
distinguish between Mycoplasma species found in South African poultry
Researcher: Miss PP Wambulawaye
Student's Supervisor: Prof C Abolnik

Dear Miss PP Wambulawaye,

The Annual Renewal as supported by documents received between 2021-08-27 and 2021-10-01 for your research,
was approved by the Animal Ethics Committee on its quorate meeting of 2021-10-01.

Please note the following about your ethics approval:

1. The uze of species is approved:

Species NHumber Available
Poultry (Layer hens) various sources 204 {only swabs taken)
Samples Tracheal swabs 204

2. Ethics Approval is valid for 1 year and needs to be renewed annually by 2022-10-11.

3. Please remember to use your protocol number (RECOT3-20) on any documents or comespondence with the
AEC regarding your research.

4. Please note that the AEC may ask further questions, seek additional information, require further modification,
monitor the conduct of your research, or suspend or withdraw ethics approval.

5. All incidents must be reported by the Pl by email to Ms Marleze Rheeder (AEC Coordinator) within 3 days,
and must be subsequently submitted electronically on the application system within 14 days.

6. The committee also requests that you record major procedures undertaken during your study for own-
archiving, using any available digital recording system that captures in adequate quality, as it may be required
if the committee needs to evaluate a complaint. However, if the committee has monitored the procedure
previously or if it is generally can be considered routing, such recording will not be required.

Ethics approval is subject to the following:

* The ethics approval is conditional on the research being conducted as stipulated by the details of all
documents submitted to the Committee. In the event that a further need arizes to change who the
investigators are, the methods or any other aspect, such changes must be submitted as an Amendment for
approval by the Committee.

Rasm B-13. Arnalel Thailer Ruilding, Onderetepasrt Fakultait Vaaartsenykunds
Private Bag 104, Ordersteooort 0010, 3euth Aficas Lefaoha la Diveanse (34 Bonnakadiiuhva
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agriculture, land reform
& rural development

Department;
Agncylture, Land Reform and Rural Development
REPUBLIC OF SOUTH AFRICA

Directorate Animal Haalth, Depariment of Agriculture, Land Reform and Rural Developmant Private Bag X134,
Pretoa 0001

Enguiries: Mr Herry Golole » Tel; +27 12 318 7832 + Fax #27 12 318 7400 + E-mad: Harmy Gifidalmd gov.za
Refermnce: 1211408 {1548KL)

Ms. Pamela Wambulawaye

Senior Technologist

Faculty of Velerinary Science
University of Pretoria

Tel +27 (0)12 520 B529

Email: pamela wambulawaye@up ac 23

Dear Miss Wambulawaye

RE: PERMISSION TO DO RESEARCH IN TERMS OF SECTION 20 OF THE ANIMAL
DISEASES ACT, 1984 (ACT NO 35 OF 1984)

Your application dated 8 June 2020 requesting parmission under Section 20 of the Animal
Disease Act, 1984 (Act Mo, 35 of 1984) to perform | research project or study, refers,

I am pleased 1o inferm you that permission is hereby granted to perform the following study,
with the following conditions:

Conditions:

1. This permissicn does not relieve the researcher of any responsibility which may be
placed on him by any other act of the Republic of South Africa;

2. This permission is given upon finding the biosecurity of the research project as
described to be acceptable to DAFF. This permission does not serve as any
approval or endorsament by DAFF for the commercial use or registration of any
diagnostic test for any purpose in South Africa;

3. The research project is approved as per the application form dated 8 June 2020 and
the correspondence thareafter, Writlen permission from the Director; Animal Health
must be obtained prior fo any deviation from the conditions approved for this
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research project under this Section 20 permit. Please apply in writing fo
HerryGi@daff.gov.za;

4. If required, an application for an extension must be made by the responsible
researcher at least one month prior to the expiry of this Section 20 permit. Please
apply in writing to HerryGiEidalrrd.gov.za;

&. Only the following may be used in this research project.
5.1, The Mycoplasme. spp isolates as referred to in the sample list that was attached

to the abovementoned Section 20 application, stored at the Bacleriology
Laboratosy at the Department of Veterinary Tropical Diseases

5.2 Chicken tracheal swabs obtained from the Pouliny Unit at the Deparment of
Praduction Animal Sciences,

5.3, Written permission from the Director: Animal Health must be obiained prior o
any additional isolates or samples being used in the research project. Please
apply in writing to HerryGi@dalrrd .gov. 28

6. Mo live animals may be used In this research project under this Section 20 permit;

7. Anyincidence or suspected incidence of a controlled or notifiable disease in terms of
the Animal Diseases Act 1984 (Act no 35 of 84) must be reported immediately to the
stale velerinarian of the area;

8. Al potentially infectious material utilised or generated during or by the research
project is to be destroyed at completion of the research project with the exceplion of
the following:

8.1. Mycoplasma spp cultures may be stored under access control at the Pouliry
Research Building, Faculty of Veterinary Sciences, Onderstepoort after
completion of tha research project;

9. Stored samples may not be outsourced or used for further research without prior
written approval from the Director: Animal Health

10. Only a waste disposal company registered to remove biohazardous waste may be
used for the removal of all potentially Infectious waste from the research project;

11. It is the responsibility of the researcher and relevant laboratory or facility managers
to ensure that the human safety aspects of this research project are adequately
addressed

12, Records must be kept for five years for auditing purposes;

Title of researchistudy Development of a mulli-primer multiplex real-time polymerase chain
reaction to distinguish between Mycoplasma species found in South African poultry

——— - =

SUBJECT: PERMISEION TO DO RESEARCH IN TERMS OF SECTION 20 OF THE ANIMAL DISEASES
ACT, 1864 {ACT NO. 35 OF 16884) 1241148 (15846KL)
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Researchar: Ms. Pamala Wambulswaye

Institution: Poultry Research Laboratory, Faculty of Veterinary Sciences, Onderstepoort;
Parmit Expiry date: 31 December 2021

Our ref Number: 12/11/171/8 (1546KL)

Your ref: RECOT5-20

Kind regards,

N

DR. MPHO l'! A
DIRECTOR: ANIMAL HEALTH
Date:

wo -m-07

SUBJECT: PERMISEION TO 00 RESEARCH IN TERMS OF SECTION 20 OF THE ANWAL (NSEASES
ACT, 1884 JACT NO. 35 OF 1984) 127147178 [1546KL)
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ggﬁc&lmre, land reform
c rural development

Dapartmant
Agriculture, Land Reform and Rural Development
REPUBLIC OF SOUTH AFRICA

Directorate Animal Health, Departmant of Agriculiure, Land Reform and Rural Developmant
Privale Bag X138, Pralora 0001

Enquiries: M= Mamsa Laing = Tel: 427 12 318 7442 = Fax: 27 12 5319 7470 = E-mail: Mama L@ dabrd gov.za
Reference: 1201111584 (1546KL) (O}

Ms Pamela Wambulawaye
Faculty of Veterinary Science, University of Pretoria, Onderstepoort, 0110
Email: nushib28@&@gmail.com; pamela.wambulaways@up .ac.za

Dear Ms Wambllawaye,

RE: AMENDMENT OF SECTION 20 APPROVAL IN TERMS OF THE ANIMAL
DISEASES ACT, 1984 (ACT NO 35 OF 1984)

Title of research project / study: “Development of a multiplex real-time PCR to
distinguish between Mycoplasma species found in South African poultry™

Your application reguesting an amendment of the Section 20 permit issued by the
Diractor of Animal Health on 2020-07-07 for the study mentioned above refers. | am
pleased to inform you that the amendment is hereby granted with the following
conditions:

Conditions:
1. The validity of the section 20 approval is extended to 31 December 2023;
2. The following Mycoplasma spp. strains may be added to the research project:
Mycoplasma galiisepticum strain NCTC 10115 and Mycoplasma synovaie
strain NTCT 25204;
3. This amendment does not relieve the researcher of any of the other condifions
as contained in the Section 20 permit issued on 2020-07-07 for this study,
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4. Wrilten permission from the Director of Animal Health must be obtained prior
to any dewviation from the conditions approved for this study under the Section
20 permit. Please apply in writng to Mamal@dalrrdaov.za

Kind regards,

MM o

Dr Mpho Maja
DIRECTOR: ANIMAL HEALTH
Date:

022 -02- 15

SUBJECT: Amendment of Sechion 20 aporoval in tevms of Seclion 20 of the Animal Diseases Acl,
1584 (Act No 35 of 1584)
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