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      ISO 9001 
Certified Worldwide 

 
 
 

 

July 13, 2018 
 

 
SUBJECT: FDA 21 CFR AND CVM COMPLIANCE –
 
 
To whom it may concern, 
 
This product complies with the United State Food and Drug Administration’s Code of Federal 
Regulations Title 21-Part 173.340, Secondary Direct Food Additives Permitted in Food for 
Human Consumption when used as a defoaming agent and its ingredients are listed under 
§173.340(a)(3). This product’s use as a defoamer in wet milling of corn carries no usage 
limitation imposed by the regulation other than current good manufacturing practices (cGMPs) 
and usage is in an amount not in excess of that reasonably required to inhibit foaming. 
 
The Center for Veterinary Medicine has used regulatory discretion and not taken action 
against the use of substances approved for use in human food as antifoaming or defoaming 
agents in animal feeds (21 CFR Part 173.340) when used according to the existing 
regulations. 
 
We hope this information is useful to you. If you should have any further questions please feel 
free to contact us. Our corporate office number is 
 
 
Sincerely, 

Regulatory Assistant  

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



      ISO 9001 
Certified Worldwide 

 
 
 

 
 

July 13, 2018 
 

 
Subject: Ingredient Composition –  
 
To Whom It May Concern: 
 
The composition of is as follows as noted on the label: 
 
 
INGREDIENT LIST: 
 

1. 

“Polyglycol”  
[alpha]-Hydro-omega-hydroxy-poly 
(oxyethylene)/poly(oxypropylene)/ poly(oxyethylene) block 
copolymer 

  
  
  
  

 
  
  
  
  

 
We hope this information is useful to you. If you should have any further questions please feel 
free to contact us. Our corporate office number is . 
 
Regards,  

 

Regulatory Assistant  

(b) (4)

(b) (4)

(b) (4)

(b) (4)(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Method verification: PHB 

 

 

D12 
D13 
D14 
D15 
D16 
D17 
D18 
D19 
D20 
D21 
D22 
D23 
D24 
D25 
D26 

 

 
Fig. 3.  ΔphaA, phaB, phaAB mutants had no detectable PHB. The ΔphaC had PHB 10X higher the 
LOQ. 
 
PHB conversion efficiency to crotonate: 
The calculated concentration of crotonic acid dilutions matched well the theoretical value (Table 
16).  The mean difference was 3.9%.  Higher amounts of crotonic acid overloaded the column 
when concentrations were greater than 50ug/mL.  A similar upper limit was seen when 
determining the linearity results above.  When making the 3mg standard by adding 100uL of the 
3mL initial solution to 900uL MilliQ H20 (100ug/mL) distorted peaks would occur and the 
linearity measures r and r2 would decrease.  This did not occur when diluting the 3mg standard 

(b) (4)

(b) (4)
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Appendix 7 

 



 

 

 

 

 

Corroborative Data  

KnipBio Inc  

Pacific white shrimp Litopenaeus vannamei 

 
 



 

Note: The details described below are part of a larger study and only the corroborative data to 
support the notified substance is shown. 

 

2. Material and Methods 

Primary ingredients were analyzed at  

) for proximate and amino acid composition 

(Table 4). All experimental diets were produced at the  at the 

 

under the direction of  using the standard procedures for the shrimp feeds described 

by Qiu and Davis, (2016). Briefly, diets were prepared by mixing the pre-ground dry ingredients 

in a food mixer ) for 10–15 minutes. Hot water was then blended into the 

mixture to obtain a consistency appropriate for pelleting. Diets were pressure-pelleted using a meat 

grinder with a 2.5-mm die. The wet pellets were then placed into a fan-ventilated oven (< 50 °C) 

overnight in order to attain a moisture content of less than 10%. Dry pellets were crumbled, packed 

in sealed bags, and stored in a freezer until use. The diets were analyzed at  

) for proximate and 

amino acid composition at  for proximate and mineral 

composition (Table 3). 

2.2. Growth trial 

This trial was conducted at the  

 Pacific white shrimp post larvae (PL) were obtained from  

 and nursed in an indoor recirculating system. PLs 

were fed a commercial feed  using an automatic 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)



 

feeder for ~1 week, and then switched to crumbled commercial shrimp feed  

 for ~1- 2 weeks. 

For the diet trial, the recirculating system consisted of 24 aquaria (135 L) connected to a 

common reservoir, biological filter, bead filter, fluidized biological filter and recirculation pump. 

Four replicate groups of shrimps (0.15 g initial mean weight, 10 shrimp / tank) were offered diets 

using our standard feeding protocol over 6 weeks. Based on historic results, feed inputs were pre-

programmed assuming the shrimp would double their weight weekly up to one gram then gain 0.8-

1.3 g weekly with a feed conversion ratio (FCR) of 1.8. Daily allowances of feed were adjusted 

based on observed feed consumption, weekly counts of the shrimp and mortality. For each tank, a 

fixed ration of 0.39 g day-1 for the first week, 0.83 g day-1 for the second week, 1.66 g day-1 for the 

third week, 2.24 g day-1 for the fourth week, 2.53 g day-1 for the fifth week, and 3.05 g day-1 for 

the last week was also allotted in 4 portions per day. 

At the conclusion of each growth trial, shrimp were counted and group-weighted. Mean 

final weight, FCR, WG, biomass, and survival were determined (Table 2).   

2.3. Water quality monitoring 

 For all trials, dissolved oxygen (DO), water temperature and salinity were measured twice 

daily by using a  650 multi-parameter instrument ( ). Hydrogen 

potential (pH) was measured twice weekly by using a waterproof  (  

 Total ammonia-nitrogen (TAN) and nitrite were evaluated every week by 

using the methods described by Sororzano (1969) and Spotte (1979). 

2.4. Statistical analysis 

All the data were analyzed using  ( ). Data from 

three growth trials were analyzed using one-way ANOVA to determine significant differences 

(b) (4)

(b) (4)

(b) (4)(b) 
(4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)(b) 
(4)



 

(P<0.05) among treatments followed by the Tukey’s multiple comparison test to determine 

difference between treatments in each trial. The pooled standard errors were used across growth 

trials, as the variance of each treatment is the same. Arcsine square root transformation was used 

prior to analysis for the proportion data. False discover rate (FDR) controlling procedures were 

used to adjust the P-value to control the FDR for data from nutrient contents of whole body and 

amino acid retention. Data from digestibility trial were analyzed using non-parametric (kruskal-

wallis) one-way ANOVA to determine significant differences (P<0.05) among treatments 

followed by the Tukey’s multiple comparison test to determine differences between treatments.  

3. Results 

3.1. Water quality 

In this study, temperature, salinity, pH, TAN, and nitrite were maintained at 6.96 ± 0.31 

mg L-1, 28.1 ± 0.3 °C, 8.2 ± 0.6 ppt, 7.0 ± 0.3, 0.05 ± 0.04 mg L-1, and 0.12 ± 0.12 mg L-1, 

respectively. Water quality conditions was considered suitable for normal growth and survival of 

this species. 

3.2. Growth trials 

The final biomass of the shrimp was significantly reduced when 26.6% KBM was added 

in the diet compared to the diet without KBM supplementation. KBM compared to the treatment 

supplemented with 0, 6% and 13.3% saw statistically equivalent growth, FCR and no significant 

difference was detected in survival (90 to 100%) across treatments. 

4. Discussion & Conclusion 

The findings indicated that no significant differences were observed in terms of growth 

performance and FCR when the diets supplemented with KBM up to 13.3% under the conditions 



 

of the present study. However, negative effects on growth response, FCR, and protein as well as 

amino acids retention efficiency were observed for shrimp grown on diets containing 26.6% KBM.   

  





 

Table 2 Performance of juvenile shrimp L. vannamei (Initial weight 0.15g) offered diets 

formulated to partially replace soybean meal on a digestible protein basis for six weeks. 

Diet 
KBM levels 

(%) 

Final 

biomass (g) 

Final mean 

weight (g) 
WG3 (%) FCR2 Survival (%) 

D1 0 42.68a 4.74a 3160.39a 1.72c 90.0 

D2 6 43.15ab 4.30ab 2813.38ab 1.90bc 100.0 

D3 13.3 45.38ab 4.54a 2732.16abc 1.73c 100.0 

D4 26.6 35.05b 3.60c 2304.94c 2.26a 97.5 

PSE1 1.1420 0.0710 57.1783 0.0338 1.9084 

P-value 0.0406 0.0002 0.0008 0.0001 0.3194 

1 PSE: Pooled standard error.  
2 FCR: Feed conversion ratio = Feed offered / (Final weight - Initial weight). 
3 WG: Weight gain = (Final weight - Initial weight) / Initial weight × 100%.  
Values within a column with different superscripts are significantly different based on Tukey’s 
multiple range test. 
 
  



 

 
Table 3 Proximate composition1 (% as is) and mineral composition1 (g kg-1: phosphorus, sulfur, 

potassium, magnesium, calcium, sodium; mg kg-1: iron, manganese, copper, zinc) of the test diets 

used. 

Composition1 D1 D2 D3 D4 
Crude protein 35.7 33.7 38.4 41.1 

Moisture 8.7 11.71 8.39 10.46 
Crude fat 6.71 7.57 8.2 7.26 

Crude fiber 3.1 2.47 7.1 8.3 
Ash 7.08 6.67 7.08 6.56 

Sulfur 0.40 0.36 0.44 0.43 
Phosphorus 1.36 1.36 1.29 1.37 
Potassium 1.33 1.16 1.23 1.11 

Magnesium 0.18 0.16 0.19 0.17 
Calcium 1.31 1.27 1.37 1.37 
Sodium 0.10 0.11 0.14 0.16 

Iron (ppm) 149 127 166 161 
Manganese (ppm) 40.1 38.1 67.8 69.4 

Copper (ppm) 16.8 15.9 16.9 15.8 
Zinc (ppm) 183 168 213 177 

1 Diets were analyzed at  
 
  

(b) (4)





 

Appendix: Raw Data 

 

Exp1634 
           

System: d STOCK: 9/14/2016 
         

            

            

      
6 weeks 

    

   
Initial 9/14/2016 Terminate  10/26/2016 

     

TK Diet 
code 

# shrimp Biomass Mean wt # shrimp Biomass Mean 
wt 

survival WG WG% FCR 

1 D1 10 1.5 0.15 9 39.3 4.4 90.0 4.2 2811.1 1.87 

3 D4 10 1.6 0.16 10 34.7 3.5 100.0 3.3 2068.8 2.34 

10 D3 10 1.65 0.17 10 46 4.6 100.0 4.4 2687.9 1.71 

12 D2 10 1.48 0.15 8 32.2 4.0 80.0 3.9 2619.6 2.10 

13 D2 10 1.45 0.15 11 49.7 4.5 110.0 4.4 3016.0 1.77 

15 D1 10 1.43 0.14 9 44.6 5.0 90.0 4.8 3365.4 1.63 

16 D4 10 1.53 0.15 9 34.9 3.9 90.0 3.7 2434.5 2.13 

19 D4 10 1.38 0.14 10 36.2 3.6 100.0 3.5 2523.2 2.23 

23 D3 10 1.5 0.15 10 46.1 4.6 100.0 4.5 2973.3 1.70 

24 D1 10 1.4 0.14 9 40.1 4.5 90.0 4.3 3082.5 1.82 

25 D1 10 1.49 0.15 9 46.7 5.2 90.0 5.0 3382.5 1.57 

27 D4 10 1.5 0.15 10 34.4 3.4 100.0 3.3 2193.3 2.35 

30 D2 10 1.58 0.16 10 43.6 4.4 100.0 4.2 2659.5 1.87 

32 D3 10 1.63 0.16 10 43.3 4.3 100.0 4.2 2556.4 1.82 

34 D3 10 1.64 0.16 10 46.1 4.6 100.0 4.4 2711.0 1.71 

35 D2 10 1.4 0.14 11 47.1 4.3 110.0 4.1 2958.4 1.87 
            

            

Summary 
           

Diet code # 
shrimp 

Biomass Mean 
wt 

# shrimp Biomass Mean wt survival WG WG% FCR 
 

D1 10 1.46 0.15 9 42.68 4.74 90.0 4.60 3160.39 1.72 
 

D2 10 1.48 0.15 10 43.15 4.30 100.00 4.15 2813.38 1.90 
 

D6 10 1.61 0.16 10 45.38 4.54 100.00 4.38 2732.16 1.73 
 

D9 10 1.50 0.15 9.75 35.05 3.60 97.50 3.45 2304.94 2.26 
 

 

 

 



 

Feed consumption 

 
    

Tank 1 3 10 12 13 15 16 18 19 23 24 25 27 30 32 34 35 

We
ek 

FC
R 

Dat
e 

Predic
t 
Growt
h 

# 
shri
mp 

10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 

We
ek 1 

1.
8 

9/1
4 

0.15   0.19
3 

0.19
3 

0.19
3 

0.19
3 

0.19
3 

0.19
3 

0.19
3 

0.19
3 

0.19
3 

0.19
3 

0.19
3 

0.19
3 

0.19
3 

0.19
3 

0.19
3 

0.19
3 

0.19
3 

  
 

9/1
5 

 
2 0.38

6 
0.38
6 

0.38
6 

0.38
6 

0.38
6 

0.38
6 

0.38
6 

0.38
6 

0.38
6 

0.38
6 

0.38
6 

0.38
6 

0.38
6 

0.38
6 

0.38
6 

0.38
6 

0.38
6 

  
 

9/1
6 

 
3 0.41

5 
0.42
1 

0.41
1 

0.42
6 

0.42
6 

0.41
5 

0.42
1 

0.41
6 

0.42
1 

0.41
1 

0.41
5 

0.41
5 

0.42
1 

0.42
6 

0.41
1 

0.41
1 

0.42
6 

  
 

9/1
7 

 
4 0.41

5 
0.42
1 

0.41
1 

0.42
6 

0.42
6 

0.41
5 

0.42
1 

0.41
6 

0.42
1 

0.41
1 

0.41
5 

0.41
5 

0.42
1 

0.42
6 

0.41
1 

0.41
1 

0.42
6 

  
 

9/1
8 

 
5 0.41

5 
0.42
1 

0.41
1 

0.42
6 

0.42
6 

0.41
5 

0.42
1 

0.41
6 

0.42
1 

0.41
1 

0.41
5 

0.41
5 

0.42
1 

0.42
6 

0.41
1 

0.41
1 

0.42
6 

  
 

9/1
9 

 
6 0.41

5 
0.42
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Appendix	2-1.	16S	Sequencing.	

Methylobacterium	extorquens	strain	CM2730	was	acquired	from	 	laboratory.	This	strain	was	
described	in	the	following	paper:		Development	of	an	Optimized	Medium,	Strain	and	High-Throughput	Culturing	
Methods	for	Methylobacterium	extorquens	(Delaney	et	al.,	2013).	Deletion	of	the	spirilloxanthin	pathway	was	
performed	as	described	in	that	paper,	leading	to	strain	KB203.	During	KnipBio’s	fermentation	experiments,	the	
culture	was	streaked	out	to	determine	if	there	was	any	contamination	during	in-house	lab	fermentation.	We	
selected	one	pink	colony	from	the	culture	and	outsourced	it	for	16S	sequencing	to	 	
who	used	standard	in-house	16S	bacterial	forward	and	reverse	primers.	The	sequence	obtained	was	then	
compared	to	the	bacterial	database	using	the	BLAST	program	on	the	NCBI	website	
(https://blast.ncbi.nlm.nih.gov/Blast.cgi).	The	results	showed	below	confirm	that	strain	KB203	is	a	
Methylobacterium	extorquens	strain.	

	
1. 203-16S-rRNA-F-ab1	

TGCAGTCGAACGGGCACCTTCGGGTGTCAGTGGCAGACGGGTGAGTAACACGTGGGAACGTACCCTTCGGTTCGGAATAACT
CAGGGAAACTTGAGCTAATACCGGATACGCCCTTTTGGGGAAAGGTTTACTGCCGAAGGATCGGCCCGCGTCTGATTAGCTTG
TTGGTGGGGTAACGGCCTACCAAGGCGACGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGG
CCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGAGTGATGA
AGGCCTTAGGGTTGTAAAGCTCTTTTGTCCGGGACGATAATGACGGTACCGGAAGAATAAGCCCCGGCTAACTTCGTGCCAGC
AGCCGCGGTAATACGAAGGGGGCTAGCGTTGCTCGGAATCACTGGGCGTAAAGGGCGCGTAGGCGGCCGATTAAGTCGGGG
GTGAAAGCCTGTGGCTCAACCACAGAATTGCCTTCGATACTGGTTGGCTTGAGACCGGAAGAGGACAGCGGAACTGCGAGTG
TAGAGGTGAAATTCGTAGATATTCGCAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCCGGTTCTGACGCTGAGGCGCGAA
AGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATGCCAGCCGTTGGCCTGCTTGCAGGT
CAGTGGCGCCGCTAACGCATTAAGCATTCCGCCTGGGGGAGTACGGTCGCAAGATTAAAACTCAAAGGAATTGACGGGGGCC
CGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGCAGAACCTTACCATCCCTTGACATGG	

	

Description	 Max	
score	

Total	
score	

Query	
cover	

E	
value	

Ident	 Accession	

Methylobacterium	extorquens	16S	ribosomal	RNA	gene,	partial	sequence	 1633	 1633	 100%	 0	 99%	 KF192614.1	

Uncultured	Methylobacterium	sp.	clone	SB6-38	16S	ribosomal	RNA	gene,	partial	sequence	 1633	 1633	 100%	 0	 99%	 KJ197806.1	

Uncultured	Methylobacterium	sp.	clone	SB6-21	16S	ribosomal	RNA	gene,	partial	sequence	 1633	 1633	 100%	 0	 99%	 KJ197793.1	

Methylobacterium	zatmanii	strain	M0505	16S	ribosomal	RNA	gene,	partial	sequence	 1633	 1633	 100%	 0	 99%	 KF924223.1	

Methylobacterium	sp.	CBMB43	16S	ribosomal	RNA	gene,	partial	sequence	 1633	 1633	 100%	 0	 99%	 EF126748.1	

Methylobacterium	pseudosasae	strain	BL44	16S	ribosomal	RNA,	partial	sequence	 1631	 1631	 100%	 0	 99%	 NR_108240.1	

Methylobacterium	pseudosasae	strain	BL44	16S	ribosomal	RNA	gene,	partial	sequence	 1631	 1631	 100%	 0	 99%	 EU912442.1	

Methylobacterium	zatmanii	strain	PSBB041,	complete	genome	 1629	 8149	 100%	 0	 99%	 CP021054.1	

Methylobacterium	extorquens	strain	PSBB040,	complete	genome	 1629	 8149	 100%	 0	 99%	 CP019322.1	

Methylobacterium	extorquens	partial	16S	rRNA	gene,	isolate	5-3-1.1(1)	 1629	 1629	 100%	 0	 99%	 LT601404.1	

Uncultured	bacterium	clone	BJ201307-22	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 KX508034.1	

Methylobacterium	sp.	EP_L_58	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 KJ642436.1	

Methylobacterium	extorquens	strain	IARI-IIWP-43	16S	ribosomal	RNA	gene,	partial	 1629	 1629	 100%	 0	 99%	 KF572999.1	

(b) (4)

(b) (4)



	
	

sequence	

Methylobacterium	sp.	IARI-HHS2-69	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 KF572997.1	

Methylobacterium	zatmanii	gene	for	16S	ribosomal	RNA,	partial	sequence,	strain:	z15a	 1629	 1629	 100%	 0	 99%	 AB698688.1	

Methylobacterium	zatmanii	gene	for	16S	ribosomal	RNA,	partial	sequence,	strain:	37d	 1629	 1629	 100%	 0	 99%	 AB698687.1	

Uncultured	bacterium	clone	16slp87-03h04.p1ka	16S	ribosomal	RNA	gene,	partial	
sequence	

1629	 1629	 100%	 0	 99%	 FJ512822.1	

Methylobacterium	sp.	SuP10	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 EU912450.1	

Methylobacterium	sp.	SuP6	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 EU912449.1	

Methylobacterium	sp.	602	partial	16S	rRNA	gene,	strain	602	 1629	 1629	 100%	 0	 99%	 FN868956.1	

Uncultured	bacterium	clone	TF76	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 GU272244.1	

Methylobacterium	sp.	HS_8	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 GQ365189.1	

Methylobacterium	sp.	5b.2.1	collection-date	15-Sep-2003	from	Germany	16S	ribosomal	
RNA	gene,	partial	sequence	

1629	 1629	 100%	 0	 99%	 FJ157971.1	

Methylobacterium	sp.	5b.1.5	collection-date	15-Sep-2003	from	Germany	16S	ribosomal	
RNA	gene,	partial	sequence	

1629	 1629	 100%	 0	 99%	 FJ157970.1	

Methylobacterium	sp.	5b.1.4	collection-date	15-Sep-2003	from	Germany	16S	ribosomal	
RNA	gene,	partial	sequence	

1629	 1629	 100%	 0	 99%	 FJ157969.1	

Methylobacterium	sp.	5a.1.8	collection-date	15-Sep-2003	from	Germany	16S	ribosomal	
RNA	gene,	partial	sequence	

1629	 1629	 100%	 0	 99%	 FJ157966.1	

Methylobacterium	sp.	1c.1	collection-date	15-Sep-2003	from	Germany	16S	ribosomal	RNA	
gene,	partial	sequence	

1629	 1629	 100%	 0	 99%	 FJ157962.1	

Methylobacterium	extorquens	DM4	str.	DM4	chromosome,	complete	genome	 1629	 8149	 100%	 0	 99%	 FP103042.2	

Methylobacterium	extorquens	AM1,	complete	genome	 1629	 8149	 100%	 0	 99%	 CP001510.1	

Uncultured	bacterium	clone	nbw391h07c1	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 GQ096960.1	

Uncultured	bacterium	clone	nbw830c11c1	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 GQ009608.1	

Uncultured	bacterium	clone	nbw830a11c1	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 GQ009592.1	

Uncultured	bacterium	clone	nbw829g05c1	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 GQ009304.1	

Methylobacterium	sp.	M417	gene	for	16S	rRNA,	partial	sequence,	strain:	M417	 1629	 1629	 100%	 0	 99%	 AB461759.1	

Methylobacterium	extorquens	PA1,	complete	genome	 1629	 8149	 100%	 0	 99%	 CP000908.1	

Methylobacterium	extorquens	gene	for	16S	rRNA,	partial	sequence,	strain:	TA5	(=NEU	48)	 1629	 1629	 100%	 0	 99%	 AB298399.1	

Methylobacterium	sp.	CBMB38	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 EF165044.1	

Methylobacterium	sp.	TMAH-R0422	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 EF062507.1	

Methylobacterium	sp.	GW2	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 DQ400509.1	

Methylobacterium	extorquens	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 AF531770.1	

Methylobacterium	sp.	P1	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 AF148859.2	

Methylobacterium	sp.	iRIII1	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 AY358000.2	

Methylobacterium	extorquens	strain	IAM	12631	16S	ribosomal	RNA	gene,	partial	 1629	 1629	 100%	 0	 99%	 NR_112230.1	



	
	

sequence	

Methylobacterium	extorquens	16S	ribosomal	RNA	gene,	partial	sequence;	tRNA-Ile	and	
tRNA-Ala	genes,	complete	sequence;	and	23S	ribosomal	RNA	gene,	partial	sequence	

1629	 1629	 100%	 0	 99%	 AF293375.1	

Uncultured	alpha	proteobacterium	partial	16S	rRNA	gene,	clone	MTAA10	 1629	 1629	 100%	 0	 99%	 AJ964950.1	

Methylobacterium	sp.	16S	rRNA	gene	 1629	 1629	 100%	 0	 99%	 D25305.1	

Methylobacterium	sp.	15R46	16S	ribosomal	RNA	gene,	partial	sequence	 1628	 1628	 100%	 0	 99%	 KR094821.1	

Uncultured	Methylobacterium	sp.	clone	SB6-7	16S	ribosomal	RNA	gene,	partial	sequence	 1628	 1628	 100%	 0	 99%	 KJ197814.1	

Uncultured	Methylobacterium	sp.	clone	SB6-39	16S	ribosomal	RNA	gene,	partial	sequence	 1628	 1628	 100%	 0	 99%	 KJ197807.1	

Uncultured	Methylobacterium	sp.	clone	SB6-34	16S	ribosomal	RNA	gene,	partial	sequence	 1628	 1628	 100%	 0	 99%	 KJ197803.1	

Uncultured	Methylobacterium	sp.	clone	SB6-32	16S	ribosomal	RNA	gene,	partial	sequence	 1628	 1628	 100%	 0	 99%	 KJ197802.1	

Uncultured	Methylobacterium	sp.	clone	SB6-2	16S	ribosomal	RNA	gene,	partial	sequence	 1628	 1628	 100%	 0	 99%	 KJ197791.1	

Methylobacterium	extorquens	strain	Fab1	16S	ribosomal	RNA	gene,	partial	sequence	 1628	 1628	 99%	 0	 99%	 GU992345.1	

Methylobacterium	sp.	JW66.2a	partial	16S	rRNA	gene,	strain	JW66.2a	 1628	 1628	 100%	 0	 99%	 FN556577.1	

Uncultured	Methylobacterium	sp.	clone	SB6-8	16S	ribosomal	RNA	gene,	partial	sequence	 1626	 1626	 99%	 0	 99%	 KJ197815.1	

Uncultured	Methylobacterium	sp.	clone	SB6-16	16S	ribosomal	RNA	gene,	partial	sequence	 1626	 1626	 99%	 0	 99%	 KJ197787.1	

Uncultured	bacterium	clone	JPL1_46	16S	ribosomal	RNA	gene,	partial	sequence	 1626	 1626	 100%	 0	 99%	 DQ532136.1	

Uncultured	bacterium	clone	BJ201307-47	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 KX508056.1	

Methylobacterium	extorquens	strain	QTYC47b	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 KM974666.1	

Methylobacterium	sp.	EP_L_93	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 KJ642434.1	

Uncultured	Methylobacterium	sp.	clone	SB6-5	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 KJ197812.1	

Uncultured	Methylobacterium	sp.	clone	SB6-37	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 KJ197805.1	

Uncultured	Methylobacterium	sp.	clone	SB6-29	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 KJ197800.1	

Uncultured	Methylobacterium	sp.	clone	SB6-20	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 KJ197792.1	

Uncultured	Methylobacterium	sp.	clone	SB6-19	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 KJ197790.1	

Uncultured	Methylobacterium	sp.	clone	SB6-15	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 KJ197786.1	

Uncultured	Methylobacterium	sp.	clone	SB6-1	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 KJ197782.1	

Methylobacterium	extorquens	strain	CM4	16S	ribosomal	RNA	gene,	complete	sequence	 1624	 1624	 100%	 0	 99%	 NR_074215.1	

Methylobacterium	sp.	Bg2z	partial	16S	rRNA	gene,	isolate	Bg2z	 1624	 1624	 100%	 0	 99%	 HF548411.1	

Uncultured	bacterium	clone	A45	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 JN882050.1	

Uncultured	organism	clone	ELU0028-T175-S-NIPCRAMgANa_000113	small	subunit	
ribosomal	RNA	gene,	partial	sequence	

1624	 1624	 100%	 0	 99%	 HQ749723.1	

Uncultured	organism	clone	ELU0028-T175-S-NIPCRAMgANa_000035	small	subunit	
ribosomal	RNA	gene,	partial	sequence	

1624	 1624	 100%	 0	 99%	 HQ749645.1	

Uncultured	organism	clone	ELU0021-T97-S-NI_000060	small	subunit	ribosomal	RNA	gene,	
partial	sequence	

1624	 1624	 100%	 0	 99%	 HQ746582.1	

Uncultured	bacterium	clone	ncd2777f09c1	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 JF238902.1	



	
	

Uncultured	bacterium	clone	ncd2763a01c1	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 JF223114.1	

Uncultured	bacterium	clone	ncd2761c08c1	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 JF223072.1	

Uncultured	bacterium	clone	ncd29b03c1	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 HM252364.1	

Methylobacterium	zatmanii	strain	6012	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 GU294335.1	

Methylobacterium	zatmanii	strain	7211	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 GU294329.1	

Uncultured	bacterium	clone	TF78	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 GU272245.1	

Uncultured	bacterium	clone	208	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 GU225982.1	

Uncultured	bacterium	partial	16S	rRNA	gene,	clone	13_F01	 1624	 1624	 100%	 0	 99%	 FN421635.1	

Methylobacterium	zatmanii	strain	NBCS25	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 GQ281065.1	

Uncultured	bacterium	clone	nbw829f02c1	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 GQ009291.1	

Methylobacterium	extorquens	CM4,	complete	genome	 1624	 8121	 100%	 0	 99%	 CP001298.1	

Methylobacterium	extorquens	partial	16S	rRNA	gene,	strain	F46	 1624	 1624	 100%	 0	 99%	 AM910538.1	

Methylobacterium	extorquens	strain	JSCtot103	16S	ribosomal	RNA	(rrn)	gene,	partial	
sequence	

1624	 1624	 99%	 0	 99%	 DQ870723.1	

Uncultured	bacterium	clone	JSC9-I	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 DQ532265.1	

Methylobacterium	sp.	iRIV1	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 AY358005.2	

Methylobacterium	extorquens	gene	for	16S	ribosomal	RNA,	partial	sequence,	
strain:NCIMB	13688	

1624	 1624	 100%	 0	 99%	 AB175630.1	

Uncultured	bacterium	clone	16slp108-1f08.w2k	16S	ribosomal	RNA	gene,	partial	sequence	 1622	 1622	 100%	 0	 99%	 GQ157975.1	

Methylobacterium	extorquens	strain	Hab1	16S	ribosomal	RNA	gene,	partial	sequence	 1622	 1622	 99%	 0	 99%	 GU992354.1	

Methylobacterium	extorquens	strain	Fab2	16S	ribosomal	RNA	gene,	partial	sequence	 1622	 1622	 99%	 0	 99%	 GU992346.1	

Methylobacterium	sp.	D1B20	partial	16S	rRNA	gene,	isolate	D1B20	 1620	 1620	 100%	 0	 99%	 LN614691.1	

Uncultured	Methylobacterium	sp.	clone	SB6-41	16S	ribosomal	RNA	gene,	partial	sequence	 1620	 1620	 99%	 0	 99%	 KJ197809.1	

Methylobacterium	extorquens	strain	VRI2-7	16S	ribosomal	RNA	gene,	partial	sequence	 1618	 1618	 100%	 0	 99%	 KY882061.1	

Methylobacterium	extorquens	strain	VRI2-2	16S	ribosomal	RNA	gene,	partial	sequence	 1618	 1618	 100%	 0	 99%	 KY882058.1	

Methylobacterium	thiocyanatum	strain	TMV2-1	16S	ribosomal	RNA	gene,	partial	sequence	 1618	 1618	 100%	 0	 99%	 KY882043.1	

Uncultured	bacterium	clone	DWTP1.3B.H04	16S	ribosomal	RNA	gene,	partial	sequence	 1618	 1618	 100%	 0	 99%	 KU713506.1	

Uncultured	bacterium	clone	DWTP1.3A.F10	16S	ribosomal	RNA	gene,	partial	sequence	 1618	 1618	 100%	 0	 99%	 KU713404.1	

	

203-16S-rRNA-R-ab1	

GGTCGCCTGCCTCCTTGCNGGTTGGCGCAGCGCCGTCGGGTAAGACCAACTCCCATGGTGTGACGGGCGGTGTGT
ACAAGGCCCGGGAACGTATTCACCGTGGCGTGCTGATCCACGATTACTAGCGATTCCGCCTTCATGCACCCGAGTT
GCAGAGTGCAATCCGAACTGAGACGGTTTTTGGGGATTTGCTCCACCTCGCGGCTTCGCGTCCCACTGTCACCGCC
ATTGTAGCACGTGTGTAGCCCATCCCGTAAGGGCCATGAGGACTTGACGTCATCCACACCTTCCTCGCGGCTTATC
ACCGGCAGTCTCCCTAGAGTGCCCAACTGAATGATGGCAACTAAGGACGTGGGTTGCGCTCGTTGCGGGACTTAA
CCCAACATCTCACGACACGAGCTGACGACAGCCATGCAGCACCTGTGTGCACGCCTCCGAAGAGGATCCCCGATCT



	
	

CTCGAGGTAACATGCCATGTCAAGGGATGGTAAGGTTCTGCGCGTTGCTTCGAATTAAACCACATGCTCCACCGCT
TGTGCGGGCCCCCGTCAATTCCTTTGAGTTTTAATCTTGCGACCGTACTCCCCAGGCGGAATGCTTAATGCGTTAGC
GGCGCCACTGACCTGCAAGCAGGCCAACGGCTGGCATTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCC
TGTTTGCTCCCCACGCTTTCGCGCCTCAGCGTCAGAACCGGACCAGACAGCCGCCTTCGCCACTGGTGTTCTTGCG
AATATCTACGAATTTCACCTCTACACTCGCAGTTCCGCTGTCCTCTTCCGGTCTCAAGCCAACCAGTATCGAAGGCA
ATTCTGTGGTTGAGCCACAGGCTTTCACCCCCGACTTAATCGGCCGCCTACGCGCCCTTT	

	

	 Max	
scor
e	

Tota
l	
scor
e	

Quer
y	
cover	

E	
valu
e	

Iden
t	

Accession	

Methylobacterium	zatmanii	strain	PSBB041,	complete	genome	 1646	 8232	 100%	 0	 99%	 CP021054.1	

Methylobacterium	extorquens	strain	PSBB040,	complete	genome	 1646	 8232	 100%	 0	 99%	 CP019322.1	

Methylobacterium	extorquens	partial	16S	rRNA	gene,	isolate	5-3-1.1(2)	 1646	 1646	 100%	 0	 99%	 LT601405.1	

Uncultured	bacterium	clone	BJ201307-22	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 KX508034.1	

Methylobacterium	sp.	AMS5,	complete	genome	 1646	 8232	 100%	 0	 99%	 CP006992.1	

Methylobacterium	extorquens	strain	QTYC47b	16S	ribosomal	RNA	gene,	partial	
sequence	

1646	 1646	 100%	 0	 99%	 KM974666.
1	

Methylobacterium	extorquens	strain	11.2	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 KF681062.1	

Methylobacterium	zatmanii	strain	M0505	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 KF924223.1	

Methylobacterium	extorquens	strain	IARI-IIWP-43	16S	ribosomal	RNA	gene,	partial	
sequence	

1646	 1646	 100%	 0	 99%	 KF572999.1	

Methylobacterium	sp.	IARI-HHS2-69	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 KF572997.1	

Methylobacterium	extorquens	strain	MS1	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 KC625555.1	

Methylobacterium	extorquens	strain	CM4	16S	ribosomal	RNA	gene,	complete	
sequence	

1646	 1646	 100%	 0	 99%	 NR_074215.
1	

Methylobacterium	zatmanii	gene	for	16S	ribosomal	RNA,	partial	sequence,	strain:	
z15a	

1646	 1646	 100%	 0	 99%	 AB698688.1	

Methylobacterium	zatmanii	gene	for	16S	ribosomal	RNA,	partial	sequence,	strain:	
37d	

1646	 1646	 100%	 0	 99%	 AB698687.1	

Uncultured	bacterium	clone	A45	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 JN882050.1	

Methylobacterium	sp.	AMS5	gene	for	16S	rRNA,	partial	sequence	 1646	 1646	 100%	 0	 99%	 AB600003.1	

Methylobacterium	sp.	SuP10	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 EU912450.1	

Methylobacterium	sp.	SuP6	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 EU912449.1	

Uncultured	bacterium	clone	16slp120-1d12.p1k	16S	ribosomal	RNA	gene,	partial	
sequence	

1646	 1646	 100%	 0	 99%	 GQ157319.
1	

Uncultured	bacterium	clone	208	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 GU225982.
1	

Methylobacterium	sp.	5b.2.1	collection-date	15-Sep-2003	from	Germany	16S	
ribosomal	RNA	gene,	partial	sequence	

1646	 1646	 100%	 0	 99%	 FJ157971.1	

Methylobacterium	sp.	5b.1.5	collection-date	15-Sep-2003	from	Germany	16S	
ribosomal	RNA	gene,	partial	sequence	

1646	 1646	 100%	 0	 99%	 FJ157970.1	

Methylobacterium	sp.	5b.1.4	collection-date	15-Sep-2003	from	Germany	16S	
ribosomal	RNA	gene,	partial	sequence	

1646	 1646	 100%	 0	 99%	 FJ157969.1	

Methylobacterium	sp.	5a.1.8	collection-date	15-Sep-2003	from	Germany	16S	
ribosomal	RNA	gene,	partial	sequence	

1646	 1646	 100%	 0	 99%	 FJ157966.1	

Methylobacterium	extorquens	DM4	str.	DM4	chromosome,	complete	genome	 1646	 8232	 100%	 0	 99%	 FP103042.2	

Methylobacterium	extorquens	AM1,	complete	genome	 1646	 8232	 100%	 0	 99%	 CP001510.1	

Methylobacterium	extorquens	CM4,	complete	genome	 1646	 8232	 100%	 0	 99%	 CP001298.1	

Methylobacterium	extorquens	PA1,	complete	genome	 1646	 8232	 100%	 0	 99%	 CP000908.1	



	
	

Methylobacterium	sp.	CBMB38	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 EF165044.1	

Methylobacterium	sp.	CBMB43	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 EF126748.1	

Methylobacterium	sp.	GW2	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 DQ400509.
1	

Uncultured	bacterium	clone	JSC9-I	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 DQ532265.
1	

Methylobacterium	extorquens	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 AF531770.1	

Methylobacterium	sp.	P1	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 AF148859.2	

Methylobacterium	sp.	iRIII1	16S	ribosomal	RNA	gene,	partial	sequence	 1646	 1646	 100%	 0	 99%	 AY358000.2	

Methylobacterium	extorquens	strain	IAM	12631	16S	ribosomal	RNA	gene,	partial	
sequence	

1646	 1646	 100%	 0	 99%	 NR_112230.
1	

Methylobacterium	extorquens	gene	for	16S	ribosomal	RNA,	partial	sequence,	
strain:NCIMB	13688	

1646	 1646	 100%	 0	 99%	 AB175630.1	

Methylobacterium	extorquens	16S	ribosomal	RNA	gene,	partial	sequence;	tRNA-Ile	
and	tRNA-Ala	genes,	complete	sequence;	and	23S	ribosomal	RNA	gene,	partial	
sequence	

1646	 1646	 100%	 0	 99%	 AF293375.1	

Uncultured	alpha	proteobacterium	partial	16S	rRNA	gene,	clone	MTAA10	 1646	 1646	 100%	 0	 99%	 AJ964950.1	

Uncultured	bacterium	partial	16S	rRNA	gene,	clone	13_F01	 1642	 1642	 100%	 0	 99%	 FN421635.1	

Uncultured	bacterium	clone	JPL1_46	16S	ribosomal	RNA	gene,	partial	sequence	 1642	 1642	 100%	 0	 99%	 DQ532136.
1	

Methylobacterium	sp.	iRIV1	16S	ribosomal	RNA	gene,	partial	sequence	 1642	 1642	 100%	 0	 99%	 AY358005.2	

Methylobacterium	sp.	iRII2	16S	ribosomal	RNA	gene,	partial	sequence	 1642	 1642	 100%	 0	 99%	 AY357997.2	

Methylobacterium	sp.	Bg2z	partial	16S	rRNA	gene,	isolate	Bg2z	 1640	 1640	 100%	 0	 99%	 HF548411.1	

Uncultured	bacterium	gene	for	16S	rRNA,	partial	sequence,	clone:	0502TCLN014	 1640	 1640	 100%	 0	 99%	 AB695746.1	

Methylobacterium	sp.	602	partial	16S	rRNA	gene,	strain	602	 1640	 1640	 100%	 0	 99%	 FN868956.1	

Methylobacterium	sp.	DC2c-19	gene	for	16S	rRNA,	partial	sequence	 1640	 1640	 100%	 0	 99%	 AB552870.1	

Uncultured	bacterium	clone	16slp108-1f08.w2k	16S	ribosomal	RNA	gene,	partial	
sequence	

1640	 1640	 100%	 0	 99%	 GQ157975.
1	

Methylobacterium	chloromethanicum	strain	PVAS3	16S	ribosomal	RNA	gene,	partial	
sequence	

1640	 1640	 100%	 0	 99%	 GU130527.
1	

Methylobacterium	chloromethanicum	strain	PVAS2	16S	ribosomal	RNA	gene,	partial	
sequence	

1640	 1640	 100%	 0	 99%	 GU130526.
1	

Methylobacterium	sp.	HS_8	16S	ribosomal	RNA	gene,	partial	sequence	 1640	 1640	 100%	 0	 99%	 GQ365189.
1	

Uncultured	bacterium	partial	16S	rRNA	gene,	clone	4_G01	 1640	 1640	 100%	 0	 99%	 FN421767.1	

Uncultured	bacterium	partial	16S	rRNA	gene,	clone	4_C03	 1640	 1640	 100%	 0	 99%	 FN421734.1	

Uncultured	bacterium	partial	16S	rRNA	gene,	clone	13_E04	 1640	 1640	 100%	 0	 99%	 FN421629.1	

Methylobacterium	sp.	1c.1	collection-date	15-Sep-2003	from	Germany	16S	ribosomal	
RNA	gene,	partial	sequence	

1640	 1640	 100%	 0	 99%	 FJ157962.1	

Methylobacterium	extorquens	partial	16S	rRNA	gene,	strain	F46	 1640	 1640	 100%	 0	 99%	 AM910538.
1	

Methylobacterium	extorquens	gene	for	16S	rRNA,	partial	sequence,	strain:	TA5	
(=NEU	48)	

1640	 1640	 100%	 0	 99%	 AB298399.1	

Methylobacterium	sp.	sh_20	16S	ribosomal	RNA	gene,	partial	sequence	 1639	 1639	 100%	 0	 99%	 EU878886.1	

Methylobacterium	pseudosasae	strain	BL44	16S	ribosomal	RNA,	partial	sequence	 1637	 1637	 100%	 0	 99%	 NR_108240.
1	

Alpha	proteobacterium	F3H1_a8	16S	ribosomal	RNA	gene,	partial	sequence	 1637	 1637	 100%	 0	 99%	 KF641676.1	

Methylobacterium	pseudosasae	strain	BL44	16S	ribosomal	RNA	gene,	partial	
sequence	

1637	 1637	 100%	 0	 99%	 EU912442.1	

Methylobacterium	extorquens	strain	VRI2-7	16S	ribosomal	RNA	gene,	partial	
sequence	

1635	 1635	 100%	 0	 99%	 KY882061.1	

Methylobacterium	extorquens	strain	VRI2-2	16S	ribosomal	RNA	gene,	partial	
sequence	

1635	 1635	 100%	 0	 99%	 KY882058.1	

Uncultured	bacterium	clone	BJ201307-47	16S	ribosomal	RNA	gene,	partial	sequence	 1635	 1635	 100%	 0	 99%	 KX508056.1	



	
	

Methylobacterium	zatmanii	partial	16S	rRNA	gene,	isolate	Bts	17	 1635	 1635	 100%	 0	 99%	 HG975596.1	

Uncultured	bacterium	clone	16slp120-1e11.w2k	16S	ribosomal	RNA	gene,	partial	
sequence	

1635	 1635	 100%	 0	 99%	 GQ157320.
1	

Methylobacterium	zatmanii	strain	NBCS25	16S	ribosomal	RNA	gene,	partial	sequence	 1635	 1635	 100%	 0	 99%	 GQ281065.
1	

Uncultured	bacterium	clone	S2-5-CL33	16S	ribosomal	RNA	gene,	partial	sequence	 1635	 1635	 100%	 0	 99%	 EU769150.1	

Methylobacterium	sp.	16S	rRNA	gene	 1635	 1635	 100%	 0	 99%	 D25305.1	

Methylobacterium	extorquens	strain	11.6	16S	ribosomal	RNA	gene,	partial	sequence	 1633	 1633	 99%	 0	 99%	 KF681061.1	

Methylobacterium	sp.	sh_28	16S	ribosomal	RNA	gene,	partial	sequence	 1631	 1631	 100%	 0	 99%	 EU878893.1	

Methylobacterium	populi	strain	ICGV-1	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 KY882108.1	

Methylobacterium	populi	strain	N3-3	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 KY882097.1	

Methylobacterium	populi	strain	VRI2-A3	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 KY882063.1	

Methylobacterium	populi	strain	VRI2-3	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 KY882059.1	

Methylobacterium	extorquens	partial	16S	rRNA	gene,	strain	MMB1	 1629	 1629	 100%	 0	 99%	 LT594351.1	

Uncultured	Methylobacterium	sp.	clone	KWLB236	16S	ribosomal	RNA	gene,	partial	
sequence	

1629	 1629	 100%	 0	 99%	 KU519610.1	

Methylobacterium	populi	DNA,	complete	genome	 1629	 8149	 100%	 0	 99%	 AP014809.1	

Methylobacterium	populi	strain	VP2	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 KF955558.1	

Methylobacterium	thiocyanatum	gene	for	16S	ribosomal	RNA,	partial	sequence,	
strain:	z4h	

1629	 1629	 100%	 0	 99%	 AB698683.1	

Methylobacterium	thiocyanatum	gene	for	16S	ribosomal	RNA,	partial	sequence,	
strain:	87a	

1629	 1629	 100%	 0	 99%	 AB698682.1	

Methylobacterium	populi	strain	L9-464	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 JQ659498.1	

Methylobacterium	populi	strain	L6-306	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 JQ659381.1	

Methylobacterium	sp.	PX15_S1	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 JF274929.1	

Methylobacterium	sp.	D24(2010)	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 GU566357.
1	

Methylobacterium	sp.	AL1(2010)	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 GU566336.
1	

Methylobacterium	zatmanii	strain	6012	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 GU294335.
1	

Methylobacterium	zatmanii	strain	7211	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 GU294329.
1	

Methylobacterium	sp.	CSL-1	gene	for	16S	rRNA,	partial	sequence	 1629	 1629	 100%	 0	 99%	 AB500944.1	

Methylobacterium	sp.	13635J	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 EU741082.1	

Methylobacterium	sp.	13632G	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 EU741076.1	

Uncultured	alpha	proteobacterium	clone	S1-10-CL6	16S	ribosomal	RNA	gene,	partial	
sequence	

1629	 1629	 100%	 0	 99%	 AY728074.1	

Methylobacterium	extorquens	16S	ribosomal	RNA	gene,	partial	sequence	 1629	 1629	 100%	 0	 99%	 AF267912.1	

Uncultured	bacterium	clone	16slp117-2d12.p1k	16S	ribosomal	RNA	gene,	partial	
sequence	

1628	 1628	 100%	 0	 99%	 GQ157867.
1	

Uncultured	bacterium	clone	16slp124-4a10.p1k	16S	ribosomal	RNA	gene,	partial	
sequence	

1628	 1628	 100%	 0	 99%	 GQ157434.
1	

Methylobacterium	sp.	sh_30	16S	ribosomal	RNA	gene,	partial	sequence	 1628	 1628	 99%	 0	 99%	 EU878895.1	

Methylobacterium	populi	strain	L9-478	16S	ribosomal	RNA	gene,	partial	sequence	 1626	 1626	 100%	 0	 99%	 JQ659500.1	

Methylobacterium	populi	strain	M2-1	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 KY882116.1	

Methylobacterium	populi	strain	M1-2	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 KY882115.1	

Methylobacterium	populi	strain	CO6-3	16S	ribosomal	RNA	gene,	partial	sequence	 1624	 1624	 100%	 0	 99%	 KY882101.1	
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Section	B:	Verification	of	Deletion	of	Cellulase	Pathway	

(b) (6)



	

(b) (6)



	

(b) (6)



	

(b) (6)



	

(b) (6)



(b) (6)



	

(b) (6)



	
(b) (6)



	

(b) (6)



	

(b) (6)



	
(b) (6)



	

Section	C:	Verification	of	Deletion	of	Spirilloxanthin	Pathway	
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SOP	#	23	 CFU	by	dilution	plating	

Revision	#		 	

Implementation	Date	 	

Page		#	 1	of	2	 Last	Reviewed/Update	Date	 17/08/11	

SOP	Owner	 CPB	 Approval	 CPB	

 

SOP	#10	 Made	by	CPB	 Date	02-09-16	

Standard	Operating	Procedure	
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SOP	#	23	 CFU	by	dilution	plating	

Revision	#		 	

Implementation	Date	 	

Page		#	 2	of	2	 Last	Reviewed/Update	Date	 17/08/11	

SOP	Owner	 CPB	 Approval	 CPB	

SOP	#10	 Made	by	CPB	 Date	02-09-16	

(b) (4)





















 
 

 

GRU-C1 GRU-C2 GRU-KL GRU-KH

Menhaden fish meal 5000.0 5000.0 4700.0 3500.0
KnipBio meal 0.0 0.0 500.0 2500.0
Squid meal 1000.0 1000.0 1000.0 1000.0
Soy bean meal 1000.0 1000.0 1000.0 1000.0
Wheat starch 700.0 700.0 600.0 300.0
Wheat gluten 500.0 500.0 500.0 500.0
Menhaden fish oil 500.0 500.0 550.0 600.0
Soybean lecithin 100.0 100.0 100.0 100.0
Vitamin premix 200.0 200.0 200.0 200.0
Trace mineral premix 200.0 200.0 200.0 200.0
Alpha-cellulose 700.0 660.0 550.0 0.0
Astaxanthin 0.0 40.0 0.0 0.0
Methionine 50.0 50.0 50.0 50.0
Lysine 50.0 50.0 50.0 50.0
* Diet GRU-C2 was identical to GRU-C1 with an added 80 ppm carotenoid.

Composition (g kg-1 as fed)
Ingredient



o 

o 

o 

o 

 
o 

o 
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° °

SAL-C SAL-K

Crude protein 72.32 69.12

Essential amino acids

Lysine 74.76 79.37

Methionine 75.46 82.01

Histidine 78.14 80.95

Isoleucine 70.72 77.72

Leucine 70.51 81.63

Phenylalanine 75.83 75.26

Tryptophan 77.46 77.71

Valine 74.65 78.82

Nonessential amino acids

Aspartic acid 69.13 70.24

Threonine 68.52 71.37

Serine 79.19 79.89

Glutamine 80.53 79.54

Proline 74.62 80.25

Glycine 70.26 69.73

Alanine 70.35 75.54

Cysteine 60.99 69.56

Digestibility (%)
Nutrient



 

 

 



α
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SHR-C SHR-KL SHR-KH

Menhaden fish meal 1200.0 600.0 0.0
KnipBio meal 0.0 630.0 1260.0
Soybean meal 3800.0 3800.0 3800.0
Menhaden fish oil 307.0 371.0 435.0
Corn starch 348.0 174.0 0.0
Whole wheat 3400.0 3400.0 3400.0
Trace mineral premix 50.0 50.0 50.0
Vitamin premix 180.0 180.0 180.0
Choline clorine 20.0 20.0 20.0
Vitamin C 10.0 10.0 10.0
CaP-diebasic 200.0 280.0 360.0

Composition (g kg-1 as fed)
Ingredient

 

 

 











































. https://doi.org/10.1186/1756-0500-1-1 
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Carotenoid	analysis	PA1	and	related	strains	

1.	 Purpose	

Compare	carotenoid	profile	of	Methylobacterium	extorquens	PA1	(internally	designated	KB200)	to	related	
strains	KB203	(KB200	ΔcelABC	ΔcrtCDF),	KB208	(KB203	ΔMext_4818-4824),	KB440	(KB203	ΔMext_3434-
3441).	
	

2.	 Materials	

3.	 Procedure	
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4.	 References	and	notes	

	
 

(b) (4)



CONTAINS	CONFIDENTIAL	INFORMATION	OF	KNIPBIO,	INC.	

	
	
Appendix	3-4	
	



CONTAINS	CONFIDENTIAL	INFORMATION	OF	KNIPBIO,	INC.	

	

Research	and	Development	
	

SOP	#		 14	

Revision	#		 3	

Implementation	Date	 2016-06-29	

Page	#	 1	of	3	 Last	Reviewed/Update	Date	 2017-06-27	

SOP	Owner	 Daniel	Smith	 Approval	 	

 

SOP	#14	 Made	by	Daniel	Smith	 Date	2016-06-20	
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Appendix	6-1	

A	Google	Scholar	search	“Methylobacterium	pathogenicity”	on	October	31,	2017	yielded	
4420	hits.	

	
	
	
	
	
	
	
	
	
	
	
	
	



A	Google	Scholar	search	adding	the	species	extorquens	“Methylobacterium	extorquens	
pathogenicity”	on	September	12,	2017	yielded	1490	hits,	most	of	which	related	to	plant	
pathogenicity.		
	

	
	
	
	
	
	
	
	
	
	
	
	
	



When	the	word	plant	was	removed	from	the	search,	~	400	hits	are	generated.		The	list	of	
all	the	papers	are	in	attached	as	part	of	this	Appendix.	

	
Most	of	the	papers	identified	in	this	search	are	not	directly	relevant	to	M.	extorquens	
pathogenicity,	for	several	reasons.	First,	in	many	cases,	it	is	clear	from	the	titles	of	these	
papers	that	they	are	reports	that	organisms	of	entirely	different	genera	and	species	are	
pathogens	or	have	pathogenic	properties,	and	when	species	of	Methylobacterium	were	
mentioned,	it	was	only	peripherally.	Sometimes	Methylobacterium	species	have	been	cited	
merely	because	certain	genes	in	the	alleged	pathogenic	species	had	homology	to	certain	
Methylobacterium	genes.	In	some	cases	where	the	title	points	to	a	different	microbial	
species,	it	is	not	at	all	clear	what	reference	there	may	be	for	Methylobacterium.	There	are	
other	papers	where	the	term	“pathogen”	appears	to	have	been	used	in	a	completely	
different	context,	such	as	discussions	of	factors	affecting	the	growth	of	environmental	
pathogens.	Further,	as	discussed	below,	there	were	papers	which	pertained	to	species	of	
Methylobacterium	other	than	M.	extorquens,	although	some	of	these	are	discussed	below.	
We	discuss	those	articles	deemed	to	be	relevant	as	follows.	
We	first	note	that	several	of	the	papers	uncovered	in	the	literature	search	report	that	
different	Methylobacterium	species	may	be	opportunistic	pathogens	that	can	cause	illness	
in	immunocompromised	individuals.	Methylobacterium	species	have	also	been	isolated	
from	various	medical-related	sources	such	as	catheters,	endoscopes	and	hospital	water	
supplies,	but	with	little	or	no	evidence	that	any	of	the	isolates	are	pathogenic.	(Truant	et	al.,	
2015)	said	that,	as	of	its	1998	publication	date,	“to	our	knowledge,	only	21	cases	of	human	



methylobacterium	infection	have	been	reported	in	the	world's	literature	(emphasis	
added)”:	

Truant,	A.L.,	Gulati,	R.,	Giger,	O.,	Satishchandran,	V.	and	Caya,	J.G.,	2015.	
Methylobacterium	species:	an	increasingly	important	opportunistic	
pathogen.	Laboratory	Medicine,	29(11),	pp.704-710.		

Methylobacterium	species	rarely	cause	human	disease.	Those	isolated	from	humans	are	
usually	found	as	opportunistic	pathogens	in	patients	weakened	by	an	underlying	disease	
process.	This	report	describes	a	case	of	Methylobacterium	bacteremia	in	a	35-year-old	
woman	with	AIDS,	compares	the	clinical	presentation	of	this	case	with	that	of	other	
previously	reported	cases	of	Methylobacterium	infection,	and	provides	a	history	of	the	
Methylobacterium	genus	and	its	relevant	taxonomy.	Recommendations	for	presumptive	
identification	include	pink	to	orange	colony	growth	on	blood	or	Sabouraud	agar	but	not	on	
MacConkey	agar;	gram-negative,	vacuolated	bacillus	or	coccobacillus;	growth	at	25	to	30	
degrees	C	and	not	at	42	degrees	C;	and	positive	results	on	tests	for	oxidase	and	urease.	
Antibiotics	with	demonstrated	efficacy	against	Methylobacterium	species	include	amikacin,	
gentamicin,	ciprofloxacin,	trimethoprim-sulfamethoxazole,	ceftizoxime,	and	ceftriaxone.	

In	2000,	Sanders	et	al.	reported	29	cases		of	infection	putatively	linked	to	
Methylobacterium	mesophilicum.	

Sanders,	J.W.,	Martin,	J.W.,	Hooke,	M.	and	Hooke,	J.,	2000.	Methylobacterium	
mesophilicum	infection:	case	report	and	literature	review	of	an	unusual	
opportunistic	pathogen.	Clinical	Infectious	Diseases,	30(6),	pp.936-938.	

Methylobacterium	mesophilicum	is	a	methylotrophic,	pink	pigmented,	gram-negative	rod	
that	was	initially	isolated	from	environmental	sources	that	is	being	increasingly	reported	as	
a	cause	of	opportunistic	infections	in	immunocompromised	hosts.	We	present	the	case	of	an	
immunocompromised	woman	who	developed	a	central	catheter	infection	with	M.	
mesophilicum	and	review	the	other	29	cases	reported	in	the	literature,	noting	that	it	is	
frequently	resistant	to	beta-lactam	agents	but	is	generally	susceptible	to	aminoglycosides	
and	quinolones.	

A	more	recent	review	(Kovaleva	et	al.,	2014)	reports	that	Methylobacterium	species	have	
been	reported	as	sources	of	health	care-associated	infections,	including	infections	in	
immunocompromised	hosts	(see	references	cited	in	this	paper).		

Kovaleva,	J.,	Degener,	J.E.	and	van	der	Mei,	H.C.,	2014.	Methylobacterium	and	its	role	
in	health	care-associated	infection.	Journal	of	clinical	microbiology,	52(5),	pp.1317-
1321.	

Methylobacterium	species	are	a	cause	of	health	care-associated	infection,	including	
infections	in	immunocompromised	hosts.	The	ability	ofMethylobacterium	species	to	form	
biofilms	and	to	develop	resistance	to	high	temperatures,	drying,	and	disinfecting	agents	
may	explain	the	colonization	of	Methylobacterium	in	the	hospital	environment	in,	e.g.,	
endoscopes.	Due	to	its	slow	growth,	it	can	be	easily	missed	during	microbiological	
surveillance	of	endoscope	reprocessing.	The	purpose	of	this	minireview	is	to	present	an	
overview	of	documented	infections	and	cross-contaminations	
with	Methylobacterium	related	to	endoscopic	procedures	and	to	illustrate	the	health	care-
associated	relevance	of	this	slow-growing	bacterium.	



	

In	many	of	the	papers	identified	in	the	literature	search,	the	authors	identified	the	isolated	
microorganism	simply	as	a	species	of	Methylobacterium	without	assigning	a	definitive	
species	identification	(see	above	(Sanders	et	al.,	2000);	(Truant	et	al.,	1998))	as	well	as	
(Furuhata	et	al.,	2006);	(Kelley	et	al.,	2004).		

Furuhata,	K.,	Kato,	Y.,	Goto,	K.,	Hara,	M.,	Yoshida,	S.I.	and	Fukuyama,	M.,	2006.	
Isolation	and	identification	of	Methylobacterium	species	from	the	tap	water	in	
hospitals	in	Japan	and	their	antibiotic	susceptibility.	Microbiology	and	
immunology,	50(1),	pp.11-17.		

Contamination	of	tap	water	by	Methylobacterium	species	has	become	a	serious	concern	in	
hospitals.	This	study	was	planned	to	examine	the	distribution	of	Methylobacterium	species	
inhabiting	tap	water	used	in	Japanese	hospitals	and	antibiotic	sensitivity	of	the	isolates	in	
2004.	Species	identification	of	58	isolates	was	performed	based	on	the	homology	of	a	partial	
sequence	of	16S	rDNA.	The	dominant	Methylobacterium	species	in	hospital	water	were	M.	
aquaticum	and	M.	fujisawaense.	To	examine	the	biochemical	properties	of	these	isolates,	a	
carbon	source	utilization	was	tested	using	an	API50CH	kit.	The	phenotypic	character	varied	
widely,	and	was	not	necessarily	consistent	with	the	results	of	phylogenic	analysis	based	on	
the	partial	16S	rDNA	sequence,	suggesting	that	the	biochemical	properties	are	not	suitable	
for	identification	of	Methylobacterium	species.	The	isolates	were	also	subjected	to	antibiotic	
sensitivity	tests.	They	were	resistant	to	8	antibiotics,	but	highly	sensitive	to	imipenem	
(MIC90=1	μg/ml)	and	tetracycline	(MIC90=8	μg/ml).	These	findings	concerning	the	isolates	
revealed	the	presence	of	Methylobacterium	species	with	resistance	to	multiple	antibiotics	in	
hospital	tap	water.	

Kelley,	S.T.,	Theisen,	U.,	Angenent,	L.T.,	Amand,	A.S.	and	Pace,	N.R.,	2004.	Molecular	
analysis	of	shower	curtain	biofilm	microbes.	Applied	and	environmental	
microbiology,	70(7),	pp.4187-4192.	

Households	provide	environments	that	encourage	the	formation	of	microbial	communities,	
often	as	biofilms.	Such	biofilms	constitute	potential	reservoirs	for	pathogens,	particularly	
for	immune-compromised	individuals.	One	household	environment	that	potentially	
accumulates	microbial	biofilms	is	that	provided	by	vinyl	shower	curtains.	Over	time,	vinyl	
shower	curtains	accumulate	films,	commonly	referred	to	as	“soap	scum,”	which	microscopy	
reveals	are	constituted	of	lush	microbial	biofilms.	To	determine	the	kinds	of	microbes	that	
constitute	shower	curtain	biofilms	and	thereby	to	identify	potential	opportunistic	
pathogens,	we	conducted	an	analysis	of	rRNA	genes	obtained	by	PCR	from	four	vinyl	
shower	curtains	from	different	households.	Each	of	the	shower	curtain	communities	was	
highly	complex.	No	sequence	was	identical	to	one	in	the	databases,	and	no	identical	
sequences	were	encountered	in	the	different	communities.	However,	the	sequences	
generally	represented	similar	phylogenetic	kinds	of	organisms.	Particularly	abundant	
sequences	represented	members	of	the	α-group	of	proteobacteria,	
mainly	Sphingomonas	spp.	and	Methylobacterium	spp.	Both	of	these	genera	are	known	to	
include	opportunistic	pathogens,	and	several	of	the	sequences	obtained	from	the	
environmental	DNA	samples	were	closely	related	to	known	pathogens.	Such	organisms	
have	also	been	linked	to	biofilm	formation	associated	with	water	reservoirs	and	conduits.	In	
addition,	the	study	detected	many	other	kinds	of	organisms	at	lower	abundances.	These	
results	show	that	shower	curtains	are	a	potential	source	of	opportunistic	pathogens	



associated	with	biofilms.	Frequent	cleaning	or	disposal	of	shower	curtains	is	indicated,	
particularly	in	households	with	immune-compromised	individuals.	

Other	papers,	particularly	ones	from	the	1990s	or	earlier,	assigned	species	identifications	
that	are	now	known	not	to	be	correct,	or	which	KnipBio	believes	are	erroneous,	based	on	
more	up-to-date	taxonomic	tools	such	as	16S	rRNA	sequencing.		

We	summarize	those	papers	that	have	explicitly	identified	M.	extorquens	as	the	strain	
implicated	in	opportunistic	pathogenicity.	(Hogue	et	al.,	2007)	reports	that	M.	extorquens	
has	been	implicated	as	an	opportunistic	pathogen	(see	Table	1	in	this	paper),	but	also	says	
that	“The	clinical	relevance	of	Methylobacterium	species	is	not	always	clear	due	to	the	
limited	information	available	in	many	publications.”.		

Hogue,	R.,	Graves,	M.,	Moler,	S.	and	Janda,	J.M.,	2007.	Pink-pigmented	non-
fermentative	gram-negative	rods	associated	with	human	infections:	a	clinical	and	
diagnostic	challenge.	Infection,	35(3),	p.126.	

Over	the	past	several	decades,	the	appearance	of	pink-pigmented	bacteria	in	clinical	
specimens	has	gone	from	being	a	microbiologic	curiosity	in	the	clinical	laboratory	to	the	
recognition	of	these	aerobic	microorganisms	as	etiologic	agents	of	human	disease,	most	
notably	bloodstream	infections.	Advances	in	the	fields	of	molecular	taxonomy	and	
phylogenetics	indicate	that	at	least	four	distinct	genera	and	eight	different	species	are	
associated	with	clinical	infections	in	susceptible	patient	populations.	However,	these	
bacteria	are	slow	growing	and	present	multiple	diagnostic	challenges	to	the	microbiology	
laboratory	including	culture,	isolation,	and	identification	to	species	rank.	This	article	
provides	a	current	review	of	these	unusual	non-fermentative	chromogenic	bacteria	
including	their	disease	spectrum,	taxonomy,	and	laboratory	identification.	The	review	
also	highlights	the	pitfalls	or	shortcomings	we	currently	have	in	our	knowledge	of	these	
microbes	and	their	disease-producing	capabilities.	

Another	paper	(Kaye	et	al.,	1992)	reports	that	M.	extorquens	was	found	to	be	the	source	of	a	
catheter-borne	infection,	but	we	believe	this	strain	classification	is	incorrect,	because	it	
was	done	based	on	morphological	and	physiological	tests.	For	instance,	the	isolated	strains	
grew	on	xylose	and	fructose,	while	typical	M.	extorquens	strains	identified	by	16S	RNA	
sequencing	are	not	able	to	utilize	these	compounds.	In	any	event,	this	paper	characterized	
the	putative	M.	extorquens	strain	as	“low	virulence”	and	that	the	infection	it	caused	was	
only	“low-grade	or	intermittent”.	

Kaye,	K.M.,	Macone,	A.	and	Kazanjian,	P.H.,	1992.	Catheter	infection	caused	by	
Methylobacterium	in	immunocompromised	hosts:	report	of	three	cases	and	review	of	
the	literature.	Clinical	infectious	diseases,	14(5),	pp.1010-1014.	

Three	cases	of	catheter	infection	due	to	Methylobacterium	extorquens	are	reported.	Each	
patient	had	a	history	of	acute	leukemia	and	was	immunocompromised;	two	had	undergone	
bone	marrow	transplantation,	and	the	third	was	receiving	consolidation	chemotherapy.	All	
three	patients	survived	after	removal	of	the	central	venous	catheter	and	antibiotic	
treatment.	The	clinical	features	of	these	cases	are	compared	with	those	of	the	12	previously	
reported	cases	of	infection	due	to	Methylobacterium	species.	



(Greub,	et	al.,	2004)	isolated	a	microorganism	resembling	M.	extorquens	from	amoebal	
cocultures	from	nasal	swabs,	although	these	authors	did	not	report	any	direct	evidence	
that	this	culture	was	pathogenic.		

Greub,	G.,	2004.	Amoebae-resisting	bacteria	isolated	from	human	nasal	swabs	by	
amoebal	coculture.	

Amoebae	feed	on	bacteria,	and	few	bacteria	can	resist	their	microbicidal	ability.	Amoebal	
coculture	could	therefore	be	used	to	selectively	grow	these	amoebae-resisting	bacteria	
(ARB),	which	may	be	human	pathogens.	To	isolate	new	ARB,	we	performed	amoebal	
coculture	from	444	nasal	samples.	We	recovered	7	(1.6%)	ARB	from	444	nasal	swabs,	
including	4	new	species	provisionally	named	Candidatus	Roseomonas	massiliae,	C.	
Rhizobium	massiliae,	C.	Chryseobacterium	massiliae,	and	C.	Amoebinatus	massiliae.	The	
remaining	isolates	were	closely	related	to	Methylobacterium	extorquens,	Bosea	vestrii,	and	
Achromobacter	xylosoxidans.	Thus,	amoebal	coculture	allows	the	recovery	of	new	bacterial	
species	from	heavily	contaminated	samples	and	might	be	a	valuable	approach	for	the	
recovery	of	as-yet	unrecognized	emerging	pathogens	from	clinical	specimens.	

(Patel	and	Gutierrez,	1992)	reported	an	unusual	case	of	pneumonia	with	full-blown	septic	
shock	syndrome	which	they	attributed	to	an	infection	of	M.	extorquens	infection	in	a	non	
immunocompromised	adult	host	(a	66-year	old	man).	The	microorganism	was	identified	by	
CDC	as	M.	extorquens,	but	KnipBio	believes	that	this	classification,	from	the	early	1990s,	
may	not	be	reliable.	

Patel,	Y.	and	Gutierrez,	C.,	1992.	Severe	Pneumonia	With	Sepsis	Due	To	
Methylobacterium	Extorquens.	Southern	Medical	Journal,	85(9),	pp.3S-42.	

	Methylobacterium	extorquens	is	a	pink	facultative	methylotrophic	organism	previously	
known	as	Pseudomonoas	mesophilica.	There	are	a	few	reports	in	the	microbiology	literature	
(none	in	the	medical	literature)	describing	occasional	isolation	of	similar	bacteria	from	
clinical	specimens,	but	the	specific	role	of	this	organism	in	human	pathogenesis	is	virtually	
unknown.	We	describe	an	unusual	case	of	pneumonia	with	full-blown	septic	shock	
syndrome	due	to	Methylobacterium	extorquens	infection	in	a	nonimmunocompromised	
adult	host.		

	(Lambert	et	al.,	1983)	reported	that	lesions	obtained	from	a	48-year-old	Puerto	Rican	
woman	with	extensive	ulcers	on	her	buttocks,	right	arm,	and	thighs	showed	the	presence	
bacilli	which	were	identified	as	Vibrio	extorquens,	which	they	characterized	as	a	partially	
acid-fast	methanolophilic	organism.	

Lambert,	W.C.,	Pathan,	A.K.,	Irnaeda,	T.,	Kaminski,	Z.C.	and	Reichman,	L.B.,	1983.	
Culture	of	Vibrio	extorquens	from	severe,	chronic	skin	ulcers	in	a	Puerto	Rican	
woman.	Journal	of	the	American	Academy	of	Dermatology,	9(2),	pp.262-268.	

A	48-year-old	Puerto	Rican	woman	developed	extensive	ulcers	on	her	buttocks,	right	arm,	
and	thighs	over	a	3	1/2-year	period,	The	lesions	began	as	small,	subcutaneous	nodules	
which	subsequently	ulcerated	and	expanded	up	to	19	cm	in	diameter.	Biopsy	of	both	
ulcerated	and	nonulcerated	lesions	showed	acid-fast	bacilli.	Culture	of	both	types	of	lesions	
grew	Vibrio	extorquens,	a	partially	acid-fast	methanolophilic	organism	not	previously	
associated	with	disease	in	humans.	The	patient	developed	agglutinating	antibody,	titer	1:80,	



to	this	organism.	The	disease	responded	to	treatment	with	antibiotics	to	which	the	
organism	was	sensitive	in	vitro.	

(Frank,	et	al.,	2007)	tentatively	identified	a	microbial	strain	isolated	from	toys	in	a	pediatric	
waiting	room	as	M.	extorquens,	although	the	paper	expressed	some	doubt	about	the	
accuracy	of	this	classification,	and	did	not	assert	that	the	presence	of	this	organism	on	the	
toys	posed	any	risk	to	children.		

Frank,	J.,	Rodriguez,	D.	and	Guzman,	J.,	Methylobacterium	extorquens	which	is	found	
in	the	soil	and	is	not	harmful.	We	feel	that	we	just	scratched	the	surface	on	the	
amount	of	research	that	needs	to	be	done	to	ensure	that	these	waiting	rooms	are	
clean	and	safe	for	our	kids.	Sierra	College	Journal	of	Microbiology,	p.16.	

We	obtained	organisms	from	pediatric	waiting	room	toys	to	be	observed	and	identified.	We	
swabbed	toys	from	both	Sutter	and	Kaiser	facilities	and	did	numerous	tests	on	them	to	
decipher	what	kinds	of	organisms	were	living	on	the	toys.	We	got	mixed	results	being	that	
Kaiser	had	less	bacteria	growing	than	Sutter,	but	the	problem	that	we	encountered	was	that	
we	did	not	know	whether	the	organisms	growing	were	harmful	or	not.	The	one	organism	
that	we	did	identify	was	Methylobacterium	extorquens	which	is	found	in	the	soil	and	is	not	
harmful.	We	feel	that	we	just	scratched	the	surface	on	the	amount	of	research	that	needs	to	
be	done	to	ensure	that	these	waiting	rooms	are	clean	and	safe	for	our	kids.	

Many	of	the	papers	identified	in	the	search	implicate	Methylobacterium	mesophilicum	
(previously	known	as	M.	mesophilica)	as	an	opportunistic	pathogen.	These	papers	include	
(Sanders	et	al.,	2000)	see	above;	and	the	following:		

Imbert,	G.,	Seccia,	Y.	and	La	Scola,	B.,	2005.	Methylobacterium	sp.	bacteraemia	due	to	
a	contaminated	endoscope.	Journal	of	Hospital	Infection,	61(3),	pp.268-270.	

Methylobacterium	mesophilicum	is	a	fastidious	Gram-negative	bacterium	that	belongs	to	the	
alpha	subgroup	of	Proteobacteria.	It	forms	pink	colonies	on	agar	plates	and	is	a	common	
contaminant	in	water.1	Although	an	opportunistic	pathogen	in	immunocompromised	hosts,	
it	does	cause	pseudo-infections.	When	retrieved,	the	most	common	source	of	contamination	
is	environmental	contamination	or	exposure.1,2	We	present	a	patient	who	developed	
bacteraemia	due	to	M.	mesophilicum	following	endoscopic	retrograde	
cholangiopancreatography	(ERCP),	and	report	the	investigation	of	the	source	of	
contamination.	

Norton,	C.E.R.,	2001.	Recurrent	Methylobacterium	mesophilicum	sepsis	associated	
with	haemodialysis.	Pathology,	33(4),	pp.536-537.	

Methylobacterium	mesophilicum	is	an	environmental	organism	that	has	infrequently	been	
implicated	as	a	human	pathogen.	Most	reported	cases	are	in	immunocompromised	hosts.	
The	natural	ecology	of	this	organism	is	related	to	vegetation	or	soil.	We	report	the	case	of	a	
51-year-old	man	who	developed	a	recurrent	bacteraemia	with	this	organism	while	
receiving	haemodialysis	through	an	indwelling	intravascular	catheter.	The	literature	on	the	
clinical	significance	of	this	organism	is	reviewed	together	with	specific	microbiological	
identifying	features	which	could	be	of	use	in	the	routine	diagnostic	laboratory.	



Fernandez,	M.,	Dreyer,	Z.,	Hockenberry-Eaton,	M.	and	Baker,	C.J.,	1997.	
Methylobacterium	mesophilica	as	a	cause	of	persistent	bacteremia	in	a	child	with	
lymphoma.	The	Pediatric	infectious	disease	journal,	16(10),	pp.1007-1008.	

Methylobacterium	 mesophilica,	a	 Gram-negative,	 pink-pigmented	 rod	 bacterium,	 was	 first	
isolated	from	leaf	surfaces.1	It	is	an	opportunistic	pathogen	that	causes	disease	primarily	in	
immunocompromised	patients.	 Its	 low	virulence	probably	 accounts	 for	 the	 low	attendant	
mortality,	 but	 this	 organism	 can	 cause	 morbidity	 in	 the	 immunosuppressed.	 Among	 the	
infectious	 manifestations	 reported	 in	 such	 patients,	 those	 associated	 with	 indwelling	
intravascular	 devices	 are	 common.2,	 3	These	 infections	 have	 been	 indolent	 and	 non-life-
threatening,	 leading	 Kaye	 et	 al.2	to	 recommend	 monotherapy	 with	 an	 aminoglycoside,	
without	removal	of	the	intravascular	device.	

We	present	a	pediatric	patient	with	protracted	central	venous	catheter-associated	infection	
caused	by	M.	mesophilica.Our	patient's	bacteremia	 and	prolonged	 febrile	 episodes	did	not	
resolve	until	the	catheter	was	removed.	

Flournoy,	D.J.,	Petrone,	R.L.	and	Voth,	D.W.,	1992.	A	pseudo-outbreak	
ofMethylobacterium	mesophilica	isolated	from	patients	undergoing	
bronchoscopy.	European	Journal	of	Clinical	Microbiology	&	Infectious	Diseases,	11(3),	
pp.240-243.	

An	unusual,	slow	growing,	pink-pigmented	gramnegative	bacillus	was	isolated	from	
bronchoscopy	specimens	of	seven	patients	over	a	three-month	period.	The	organism	was	
identified	asMethylobacter	mesophilica.	None	of	the	patients	were	believed	to	be	infected	
withMethylobacter	mesophilica.	The	results	of	environmental	cultures	showed	that	the	
organism	was	present	in	tap	water	from	the	bronchoscopy	room.	

	

There	are	many	references	in	the	literature	which	indicate	that,	at	one	time,	there	was	
confusion	in	the	field	about	whether	M.	mesophilicum	and	M.	extorquens	were	the	same	or	
different	species,	but	the	consensus	in	the	field	is	that	these	are	separate	and	distinct	
species	(see	for	example,	(MicrobeWiki,	no	date),	which	lists	both	as	distinct	species).	It	is	
known	that	M.	mesophilicum	and	M.	extorquens	utilize	different	carbon	sources,	among	
other	differences	between	these	species.	KnipBio	will	not	comment	further	on	references	
reporting	that	M.	mesophilicum	is	an	opportunistic	pathogen,	other	than	to	note	the	
presence	of	such	references	in	the	literature	search,	and	to	specifically	mention	the	several	
papers	cited	above.	

The	following	pages	list	all	the	papers	identified	in	this	search.		

	


























































