[bookmark: _GoBack]Additional file 2: Table S1. Details of Paederus fuscipes rove beetles collected from 23 localities in the three Southern Caspian Sea Provinces, Gilan, Mazandaran, and Golestan, 2019-2020.
	Province
	
	Location
	
	Gender
	
	Total

	
	
	
	
	Male
	Female
	
	Location
	Province

	

Golestan

	
	Esfahan-Kalateh
	
	11
	11
	
	22
	

55

	
	
	Bandar-Gaz
	
	14
	6
	
	20
	

	
	
	Kord-Kuy
	
	4
	1
	
	5
	

	
	
	Aliabad-Katul
	
	2
	6
	
	8
	

	
	
	
	
	
	
	
	
	

	




Mazandaran
	
	Sari
	
	0
	1
	
	1
	




240

	
	
	Khalil-Shahr
	
	11
	12
	
	23
	

	
	
	Babol
	
	2
	3
	
	5
	

	
	
	Fereydunkenar
	
	12
	10
	
	22
	

	
	
	Amol
	
	6+38
	8+38
	
	90
	

	
	
	Mahmoud-Abad
	
	7
	7
	
	14
	

	
	
	Nur
	
	10
	4
	
	14
	

	
	
	Nowshahr
	
	15
	18
	
	33
	

	
	
	Ramsar
	
	16
	3
	
	19
	

	
	
	Tonekabon
	
	14
	5
	
	19
	

	
	
	
	
	
	
	
	
	

	


Guilan
	
	Someh-Sara
	
	8
	11
	
	19
	


169

	
	
	Langeroud
	
	21
	6
	
	27
	

	
	
	Bandar Anzali
	
	10
	6
	
	16
	

	
	
	Rezvanshahr
	
	8
	13
	
	21
	

	
	
	Lahijan
	
	8
	6
	
	14
	

	
	
	Khomam
	
	6
	21
	
	27
	

	
	
	Rasht
	
	7
	12
	
	19
	

	
	
	Masal
	
	6
	7
	
	13
	

	
	
	Rudsar
	
	7
	6
	
	13
	

	
	
	
	
	
	
	
	
	

	Total
	
	
	
	243
	221
	
	464
	464










Additional file 2: Table S2. Statistics for denoising sequences obtained in this study
	Sample-id
	Input
numeric
	Filtered
numeric
	Percentage of input passed filter
numeric
	Denoised
numeric
	Non-chimeric
numeric
	Percentage of input non-chimeric numeric

	MGT
	41151
	41084
	99.84
	40195
	37417
	90.93

	MAM
	101031
	100934
	99.9
	97393
	92862
	91.91

	MAG
	120622
	120463
	99.87
	118169
	113994
	94.51

	MAF
	105173
	104976
	99.81
	102951
	99607
	94.71

	KLF
	107070
	106931
	99.87
	104137
	102238
	95.49

	GOM
	94126
	94020
	99.89
	90132
	87310
	92.76

	GOF
	96494
	96341
	99.84
	93063
	90227
	93.51

	GIM
	91193
	91089
	99.89
	87606
	83750
	91.84

	GIF
	106838
	106672
	99.84
	104584
	101266
	94.78

	FGT
	98893
	98731
	99.84
	96012
	92717
	93.75

	AMM
	107744
	107618
	99.88
	103835
	101795
	94.48

	AGF
	29863
	29791
	99.76
	27755
	27313
	91.46





Additional file 2: Table S3. Statistics for merging sequences obtained in this study
	Sample
_name
	Total
_reads
	Combined
_reads
	Uncombined
_reads
	Percent_
combined (%)
	Combined_base(bp)
	Min_
len(bp)
	Max_
len(bp)
	Avg_
len(bp)

	AGF
	50,854
	44,372
	6,482
	87.25
	18,667,245
	44
	443
	421

	AMM
	164,051
	143,158
	20,893
	87.26
	60,276,775
	44
	441
	421

	FGT
	157,981
	138,534
	19,447
	87.69
	58,756,186
	64
	441
	424

	GIF
	155,753
	136,885
	18,868
	87.89
	58,106,811
	44
	441
	424

	GIM
	150,560
	131,919
	18,641
	87.62
	55,442,297
	44
	441
	420

	GOF
	154,514
	135,450
	19,064
	87.66
	57,305,217
	159
	441
	423

	GOM
	153,978
	137,485
	16,493
	89.29
	57,574,937
	64
	441
	419

	KLF
	150,501
	133,602
	16,899
	88.77
	56,293,339
	44
	441
	421

	MAF
	151,008
	134,619
	16,389
	89.15
	57,161,486
	44
	441
	425

	MAG
	165,322
	147,159
	18,163
	89.01
	62,499,752
	44
	441
	425

	MAM
	154,023
	137,349
	16,674
	89.17
	57,729,417
	64
	441
	420

	MGT
	54,569
	52,974
	1,595
	97.08
	22,510,002
	236
	441
	425

	#Total
	1,663,114
	1,473,506
	189,608
	88.6
	622,323,464
	236
	441
	422





Additional file 2: Table S4. Statistics for filtering sequences obtained in this study
	Sample Name
	Raw PE
(#)
	Combined
(#)
	Qualified
(#)
	Nochime
(#)
	Base
(nt)
	AvgLen
(nt)
	Q20
	Q30
	GC
(%)
	Effective
(%)

	AGF
	50,854
	44,372
	42,684
	29,863
	12,596,280
	422
	97.67
	93.21
	52.89
	58.72

	AMM
	164,051
	143,158
	141,099
	107,744
	45,450,396
	422
	98.4
	94.88
	51.86
	65.68

	FGT
	157,981
	138,534
	135,221
	98,893
	41,991,055
	425
	98.16
	94.34
	52.02
	62.6

	GIF
	155,753
	136,885
	132,662
	106,838
	45,372,349
	425
	97.96
	93.86
	51.68
	68.59

	GIM
	150,560
	131,919
	130,128
	91,193
	38,402,907
	421
	98.43
	94.91
	51.3
	60.57

	GOF
	154,514
	135,450
	131,410
	96,494
	40,939,773
	424
	98.05
	94.07
	51.9
	62.45

	GOM
	153,978
	137,485
	135,703
	94,126
	39,440,441
	419
	98.53
	95.18
	51.64
	61.13

	KLF
	150,501
	133,602
	129,937
	107,070
	45,132,564
	422
	98.14
	94.26
	52.05
	71.14

	MAF
	151,008
	134,619
	130,037
	105,173
	44,722,947
	425
	97.95
	93.79
	51.58
	69.65

	MAG
	165,322
	147,159
	142,686
	120,622
	51,272,786
	425
	98.09
	94.09
	50.97
	72.96

	MAM
	154,023
	137,349
	135,561
	101,031
	42,546,439
	421
	98.47
	94.99
	51.04
	65.59

	MGT
	54,569
	52,974
	52,468
	41,151
	17,491,933
	425
	98.46
	94.9
	51.74
	75.41




Additional file 2: Table S5. Statistics for length and counts of sequences obtained in this study
	AGF
	
	AMM
	
	FGT
	
	GIF
	
	GIM
	
	GOF
	
	GOM
	
	KLF
	
	MAF
	
	MAG
	
	MAM
	
	MGT

	LG
	CT
	
	LG
	CT
	
	LG
	CT
	
	LG
	CT
	
	LG
	CT
	
	LG
	CT
	
	LG
	CT
	
	LG
	CT
	
	LG
	CT
	
	LG
	CT
	
	LG
	CT
	
	LG
	CT

	324
	52
	
	324
	51
	
	304
	104
	
	309
	378
	
	322
	45
	
	323
	58
	
	323
	54
	
	323
	41
	
	323
	43
	
	323
	41
	
	324
	33
	
	319
	13

	334
	98
	
	334
	60
	
	314
	214
	
	319
	51
	
	332
	68
	
	333
	74
	
	333
	57
	
	333
	81
	
	333
	78
	
	333
	67
	
	334
	73
	
	329
	16

	344
	731
	
	344
	47
	
	324
	52
	
	329
	69
	
	342
	72
	
	343
	73
	
	343
	67
	
	343
	73
	
	343
	88
	
	343
	67
	
	344
	45
	
	339
	16

	354
	51
	
	354
	81
	
	334
	85
	
	339
	81
	
	352
	86
	
	353
	243
	
	353
	71
	
	353
	224
	
	353
	271
	
	353
	231
	
	354
	70
	
	349
	14

	364
	54
	
	364
	63
	
	344
	105
	
	349
	68
	
	362
	59
	
	363
	73
	
	363
	77
	
	363
	48
	
	363
	28
	
	363
	39
	
	364
	49
	
	359
	13

	374
	36
	
	374
	99
	
	354
	203
	
	359
	243
	
	372
	55
	
	373
	61
	
	373
	79
	
	373
	42
	
	373
	26
	
	373
	19
	
	374
	86
	
	369
	10

	384
	44
	
	384
	104
	
	364
	51
	
	369
	58
	
	382
	116
	
	383
	81
	
	383
	106
	
	383
	71
	
	383
	51
	
	383
	31
	
	384
	65
	
	379
	15

	394
	876
	
	394
	478
	
	374
	35
	
	379
	38
	
	392
	127
	
	393
	127
	
	393
	147
	
	393
	65
	
	393
	65
	
	393
	73
	
	394
	541
	
	389
	13

	404
	9145
	
	404
	40325
	
	384
	95
	
	389
	42
	
	402
	39336
	
	403
	27567
	
	403
	51859
	
	403
	40141
	
	403
	20440
	
	403
	21532
	
	404
	40802
	
	399
	4700

	414
	1519
	
	414
	5589
	
	394
	314
	
	399
	19078
	
	412
	2515
	
	413
	2221
	
	413
	2492
	
	413
	1428
	
	413
	1065
	
	413
	1103
	
	414
	6862
	
	409
	1323

	424
	30054
	
	424
	94109
	
	404
	23126
	
	409
	3071
	
	422
	87539
	
	423
	100761
	
	423
	80598
	
	423
	87680
	
	423
	107841
	
	423
	119449
	
	424
	86892
	
	419
	15941

	434
	24
	
	434
	93
	
	414
	3519
	
	419
	22232
	
	432
	110
	
	433
	71
	
	433
	96
	
	433
	43
	
	433
	41
	
	433
	34
	
	434
	43
	
	429
	30391

	444
	0
	
	444
	0
	
	424
	107265
	
	429
	87240
	
	442
	0
	
	443
	0
	
	443
	0
	
	443
	0
	
	443
	0
	
	443
	0
	
	444
	0
	
	439
	3

	
	
	
	
	
	
	434
	53
	
	439
	13
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	449
	0

	
	
	
	
	
	
	444
	0
	
	449
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	~ 417
	
	~  418
	
	~ 420
	
	~ 422
	
	~ 415
	
	~ 418
	
	~ 415
	
	~ 416
	
	~ 419
	
	~ 419
	
	~ 417
	
	~ 423


LG: Length, CT: Count






Additional file 2: Table S6. Overview of total reads and OTUs associated with genders, body parts, and locations of studied Paederus fuscipes specimens.
	[bookmark: _Hlk107643555]
	Sex
	
	Body parts
	
	Locations
	
	All specimens


	
	
	
	Gut
	
	Genitalia
	
	Total body
	
	
	
	

	
	Male (GOM, GIM, MAM, AMM)
	Female (GOF, GIF, MAF, KLF)
	
	Male (MGT)
	Female (FGT)
	
	Male (MAG)
	Female (AGF)
	
	GOM, GIM, MAM, AMM, GOF, GIF, MAF, KLF
	
	Guilan (GIM, GIF)
	Mazandaran 
(MAM, MAF, AMM, KLF)
	Golestan (GOM, GOF)
	
	(GOM,GOF,GIM,GIF,MAM,MAF,AMM,KLF,MAG,AGF,MGT,FGT)

	Total reads
	365,717
	393,338
	
	37,417
	92,717
	
	113,994
	27,313
	
	759,055
	
	185,016
	396,502
	177,537
	
	1,030,496

	No. of OTUs
	Phylum
	38
	32
	
	16
	30
	
	30
	24
	
	39
	
	31
	35
	29
	
	40

	
	Class
	99
	87
	
	26
	62
	
	73
	49
	
	106
	
	75
	93
	79
	
	112

	
	Order
	222
	187
	
	58
	131
	
	161
	104
	
	237
	
	171
	210
	179
	
	249

	
	Family
	317
	267
	
	87
	174
	
	216
	138
	
	345
	
	232
	311
	240
	
	365

	
	Genus
	468
	380
	
	103
	203
	
	278
	146
	
	535
	
	310
	458
	318
	
	576

	
	Species
	71
	53
	
	10
	30
	
	25
	9
	
	94
	
	38
	69
	41
	
	106



Additional file 2: Table S7. Top five abundance bacteria at the multiple levels of classification in studied Paederus fuscipes specimens. 
	Sample ID
	Phylum (%)
	Class (%)
	Order (%)
	Family (%)
	Genus (%)
	Species (%)

	MGT
	Proteobacteria (51.07)
Bacteroidota (33.02)
Firmicutes (13.41)
Actinobacteriota (1.95)
Unclassified (0.19)
Other phyla (0.36)
	Gammaproteobacteria (47.91)
Bacteroidia (33.02)
Bacilli (8.98)
Clostridia (4.43)
Alphaproteobacteria (3.15)
Other classes (2.51)
	Flavobacteriales (31.28)
Enterobacterales (28.35)
Pseudomonadales (13.11)
Lactobacillales (8.62)
Oscillospirales (4.42)
Other orders (14.22)
	Weeksellaceae (31.20)
Enterobacteriaceae (13.85)
Unclassified (10.92)
Moraxellaceae (10.52)
Enterococcaceae (5.86)
Other families (27.65)
	Apibacter (31.10)
Unclassified (30.68)
Acinetobacter (10.52)
Enterococcus (5.86)
Enterobacter (4.85)
Other genera (16.99)
	Unclassified (69.47)
Apibacter adventoris (26.30)
Acinetobacter soli (2.41)
PLPFE (1.12)
Lactococcus garvieae (0.50)
Other species (0.20)

	
	
	
	
	
	
	

	MAM
	Proteobacteria (41.41)
Firmicutes (27.76)
Bacteroidota (14.68)
Actinobacteriota (7.14)
Fusobacteriota (6.08)
Other phyla (2.93)
	Gammaproteobacteria (29.19)
Bacilli (21.76)
Bacteroidia (14.67)
Alphaproteobacteria (12.22)
Actinobacteria (6.11)
Other classes (16.05)
	Pseudomonadales (19.50)
Entomoplasmatales (15.31)
Rhizobiales (9.72)
Bacteroidales (7.21)
Flavobacteriales (7.18)
Other orders (41.08)
	Pseudomonadaceae (18.62)
Spiroplasmataceae (15.31)
Unclassified (10.94)
Rhizobiaceae (7.31)
Dysgonomonadaceae (7.20)
Other families (40.62)
	Unclassified (24.44)
Pseudomonas (18.62)
Spiroplasma (15.31)
Dysgonomonas (7.20)
Apibacter (6.52)
Other genera (27.91)
	Unclassified (83.85)
PLPFE (12.30)
Apibacter adventoris (2.94)
Firmicutes bacterium (0.36)
Acinetobacter soli (0.31)
Other species (0.24)

	
	
	
	
	
	
	

	MAG
	Proteobacteria (64.84)
Firmicutes (22.00)
Bacteroidota (5.81)
Actinobacteriota (2.85)
Acidobacteriota (0.94)
Other phyla (3.56)
	Gammaproteobacteria (56.46)
Bacilli (20.59)
Alphaproteobacteria (8.37)
Bacteroidia (5.81)
Actinobacteria (1.80)
Other classes (6.97)
	Pseudomonadales (51.11)
Entomoplasmatales (15.17)
Rhizobiales (5.46)
Lactobacillales (4.43)
Bacteroidales (3.40)
Other orders (20.43)
	Pseudomonadaceae (49.81)
Spiroplasmataceae (15.17)
Rhizobiaceae (3.46)
Dysgonomonadaceae (3.40)
Unclassified (3.27)
Other families (24.89)
	Pseudomonas (49.81)
Spiroplasma (15.17)
Unclassified (9.23)
Dysgonomonas (3.40)
Enterococcus (2.95)
Other genera (19.44)
	Unclassified (52.65)
PLPFE (45.69)
Apibacter adventoris (0.91)
Acinetobacter soli (0.32)
Firmicutes bacterium (0.19)
Other species (0.24)

	
	
	
	
	
	
	

	MAF
	Proteobacteria (75.69)
Firmicutes (12.46)
Bacteroidota (6.16)
Actinobacteriota (3.19)
Fusobacteriota (1.00)
Other phyla (1.50)
	Gammaproteobacteria (69.36)
Bacilli (9.74)
Alphaproteobacteria (6.32)
Bacteroidia (6.16)
Clostridia (2.72)
Other classes (5.70)
	Pseudomonadales (64.64)
Flavobacteriales (4.55)
Rhizobiales (4.54)
Entomoplasmatales (4.46)
Lactobacillales (4.08)
Other orders (17.73)
	Pseudomonadaceae (63.77)
Weeksellaceae (4.50)
Spiroplasmataceae (4.46)
Rhizobiaceae (3.49)
Unclassified (3.30)
Other families (20.48)
	Pseudomonas (63.77)
Unclassified (9.89)
Apibacter (4.49)
Spiroplasma (4.46)
Enterococcus (3.20)
Other genera (14.19)
	PLPFE (61.49)
Unclassified (35.56)
Apibacter adventoris (1.66)
Firmicutes bacterium (0.87)
Acinetobacter soli (0.23)
Other species (0.19)

	
	
	
	
	
	
	

	KLF
	Proteobacteria (64.42)
Firmicutes (13.88)
Fusobacteriota (9.32)
Actinobacteriota (4.38)
Bacteroidota (2.93)
Other phyla (5.07)
	Gammaproteobacteria (56.69)
Alphaproteobacteria (9.73)
Fusobacteriia (9.32)
Bacilli (7.46)
Clostridia (6.41)
Other classes (10.39)
	Pseudomonadales (48.97)
Fusobacteriales (9.32)
Rhizobiales (6.55)
Oscillospirales (5.75)
Lactobacillales (3.47)
Other orders (25.95)
	Pseudomonadaceae (48.19)
Leptotrichiaceae (9.32)
Ruminococcaceae (5.72)
Unclassified (4.07)
Rhizobiaceae (3.76)
Other families (28.94)
	Pseudomonas (48.19)
Unclassified (16.56)
Sebaldella (9.32)
Enterococcus (2.73)
Spiroplasma (2.62)
Other genera (20.58)
	Unclassified (51.79)
PLPFE (46.63)
Apibacter adventoris (0.68)
Firmicutes bacterium (0.26)
Acinetobacter soli (0.24)
Other species (0.40)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	GOM
	Proteobacteria (43.34)
Firmicutes (22.69)
Bacteroidota (13.22)
Fusobacteriota (12.25)
Actinobacteriota (6.06)
Other phyla (2.44)
	Gammaproteobacteria (26.39)
Alphaproteobacteria (16.95)
Bacilli (15.50)
Bacteroidia (13.20)
Fusobacteriia (10.25)
Other classes (17.71)
	Pseudomonadales (17.35)
Lactobacillales (10.31)
Fusobacteriales (10.25)
Rhizobiales (9.93)
Flavobacteriales (9.17)
Other orders (42.99)
	Pseudomonadaceae (16.31)
Leptotrichiaceae (10.25)
Weeksellaceae (9.05)
Unclassified (8.28)
Rhizobiaceae (7.69)
Other families (48.42)
	Unclassified (24.11)
Pseudomonas (16.31)
Sebaldella (10.25)
Apibacter (9.03)
Enterococcus (6.35)
Other genera (33.95)
	Unclassified (77.65)
PLPFE (14.29)
Apibacter adventoris (6.74)
Firmicutes bacterium (0.36)
Acinetobacter soli (0.32)
Other species (0.64)

	
	
	
	
	
	
	

	GOF
	Proteobacteria (71.92)
Bacteroidota (9.65)
Firmicutes (9.63)
Actinobacteriota (4.80)
Acidobacteriota (0.96)
Other phyla (3.04)
	Gammaproteobacteria (63.24)
Bacteroidia (9.65)
Alphaproteobacteria (8.68)
Bacilli (7.27)
Actinobacteria (3.76)
Other classes (7.40)
	Pseudomonadales (56.91)
Flavobacteriales (6.90)
Rhizobiales (5.28)
Lactobacillales (4.00)
Micrococcales (2.80)
Other orders (24.11)
	Pseudomonadaceae (55.93)
Weeksellaceae (6.83)
Unclassified (4.55)
Rhizobiaceae (3.61)
Enterococcaceae (3.15)
Other families (25.93)
	Pseudomonas (55.93)
Unclassified (12.76)
Apibacter (6.82)
Enterococcus (3.15)
Dysgonomonas (2.52)
Other genera (18.82)
	PLPFE (53.82)
Unclassified (40.64)
Apibacter adventoris (4.74)
Firmicutes bacterium (0.29)
Acinetobacter soli (0.27)
Other species (0.24)

	
	
	
	
	
	
	

	GIM
	Proteobacteria (34.75)
Firmicutes (28.08)
Bacteroidota (20.75)
Actinobacteriota (6.83)
Fusobacteriota (4.89)
Other phyla (4.70)
	Gammaproteobacteria (23.07)
Bacilli (22.00)
Bacteroidia (20.74)
Alphaproteobacteria (11.68)
Clostridia (6.08)
Other classes (16.43)
	Flavobacteriales (16.44)
Pseudomonadales (16.05)
Entomoplasmatales (12.05)
Rhizobiales (9.10)
Lactobacillales (7.92)
Other orders (38.44)
	Weeksellaceae (16.32)
Pseudomonadaceae (14.99)
Spiroplasmataceae (12.05)
Enterococcaceae (6.64)
Rhizobiaceae (6.61)
Other families (43.39)
	Unclassified (19.88)
Apibacter (16.28)
Pseudomonas (14.99)
Spiroplasma (12.05)
Enterococcus (6.64)
Other genera (30.16)
	Unclassified (76.52)
PLPFE (12.64)
Apibacter adventoris (8.95)
Firmicutes bacterium (1.17)
Acinetobacter soli (0.31)
Other species (0.41)

	
	
	
	
	
	
	

	GIF
	Proteobacteria (70.52)
Firmicutes (18.89)
Bacteroidota (4.89)
Actinobacteriota (3.22)
Fusobacteriota (1.13)
Other phyla (1.35)
	Gammaproteobacteria (64.32)
Bacilli (15.19)
Alphaproteobacteria (6.21)
Bacteroidia (4.88)
Clostridia (3.70)
Other classes (5.70)
	Pseudomonadales (27.62)
Entomoplasmatales (8.31)
Rhizobiales (4.65)
Lactobacillales (4.45)
Enterobacterales (4.17)
Other orders (50.80)
	Pseudomonadaceae (56.34)
Spiroplasmataceae (8.31)
Unclassified (3.72)
Enterococcaceae (3.63)
Rhizobiaceae (3.50)
Other families (24.50)
	Pseudomonas (56.34)
Unclassified (11.13)
Spiroplasma (8.31)
Enterococcus (3.63)
Dysgonomonas (2.43)
Other genera (18.16)
	PLPFE (54.47)
Unclassified (43.59)
Apibacter adventoris (1.19)
Firmicutes bacterium (0.31)
Acinetobacter soli (0.24)
Other species (0.20)

	
	
	
	
	
	
	

	FGT
	Proteobacteria (68.88)
Firmicutes (13.45)
Bacteroidota (9.70)
Actinobacteriota (4.55)
Acidobacteriota (0.96)
Other phyla (2.46)
	Gammaproteobacteria (56.56)
Bacilli (10.31)
Bacteroidia (8.87)
Alphaproteobacteria (7.10)
Actinobacteria (3.73)
Other classes (13.43)
	Pseudomonadales (51.82)
Lactobacillales (8.52)
Flavobacteriales (7.75)
Lactobacillales (8.52)
Enterobacterales (5.21)
Other orders (18.18)
	Pseudomonadaceae (45.31)
Weeksellaceae (7.66)
Moraxellaceae (6.55)
Enterococcaceae (5.93)
Unclassified (4.33)
Other families (30.22)
	Pseudomonas (45.31)
Unclassified (13.68)
Apibacter (7.55)
Acinetobacter (6.55)
Enterococcus (5.93)
Other genera (20.98)
	Unclassified (51.27)
PLPFE (43.00)
Apibacter adventoris (2.49)
Acinetobacter soli (1.86)
Lactococcus garvieae (0.82)
Other species (0.56)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	AMM
	Proteobacteria (37.58)
Firmicutes (33.71)
Bacteroidota (13.52)
Actinobacteriota (8.47)
Acidobacteriota (1.37)
Other phyla (5.35)
	Bacilli (30.90)
Gammaproteobacteria (23.09)
Alphaproteobacteria (14.48)
Bacteroidia (13.30)
Actinobacteria (6.36)
Other classes (11.87)
	Lactobacillales (21.76)
Pseudomonadales (13.86)
Bacteroidales (8.59)
Entomoplasmatales (7.80)
Rhizobiales (7.04)
Other orders (40.95)
	Enterococcaceae (20.16)
Pseudomonadaceae (12.86)
Dysgonomonadaceae (8.59)
Spiroplasmataceae (7.78)
Unclassified (5.18)
Other families (45.43)
	Enterococcus (20.16)
Unclassified (16.76)
Pseudomonas (12.86)
Dysgonomonas (8.59)
Spiroplasma (7.78)
Other genera (33.85)
	Unclassified (85.00)
PLPFE (11.80)
Apibacter adventoris (1.37)
Candidatus Fonsibacter (0.67)
Firmicutes bacterium (0.32)
Other species (0.84)

	
	
	
	
	
	
	

	AGF
	Proteobacteria (73.24)
Unclassified (7.71)
Actinobacteriota (6.11)
Bacteroidota (5.43)
Acidobacteriota (2.33)
Other phyla (5.18)
	Gammaproteobacteria (66.40)
Unclassified (7.75)
Alphaproteobacteria (6.84)
Bacteroidia (5.43)
Thermoleophilia (2.36)
Other classes (11.22)
	Pseudomonadales (63.72)
Unclassified (8.05)
Bacteroidales (4.22)
Rickettsiales (3.32)
Rhizobiales (2.25)
Other orders (18.44)
	Pseudomonadaceae (63.62)
Unclassified (10.03)
Dysgonomonadaceae (4.22)
Anaplasmataceae (3.30)
Weeksellaceae (1.06)
Other families (17.77)
	Pseudomonas (63.62)
Unclassified (13.16)
Dysgonomonas (4.22)
Wolbachia (3.30)
Apibacter (0.10)
Other genera (15.06)
	PLPFE (63.56)
Unclassified (35.15)
Apibacter adventoris (1.06)
Catelliglobosispora koreensis (0.13)
Sphingomonas soli (0.03)
Other species (0.07)



* PLPFE: Pseudomonas‐like P. fuscipes endosymbiont




Additional file 2: Table S8. Details of the bacteria species identified from the gut, genitalia, and total bodies of male and female Paederus fuscipes beetles captured from three Southern Caspian Sea Provinces, Guilan, Mazandaran, and Golestan, along with isolation sources and bio/ecological importance mentioned in the literature.
	Species
	Isolation source in current study
	Representative isolation sources in the literature
	Bio/ecological significance 

	
	Guilan
	Mazandaran
	Golestan
	Female gut
	Male gut
	Female genitalia
	Male genitalia
	Female total body
	Male total body
	
	

	Acinetobacter antiviralis
	
	X
	
	
	
	
	
	
	X
	Tobacco plant roots [1]
	Inhibitory effects on Tobacco mosaic virus [1]

	Acinetobacter baylyi
	X
	X
	
	X
	X
	
	X
	
	X
	As a model/soil organism [2]; as a potential
human opportunistic pathogen [3]
	Ability to obtain exogenous DNA from the environment and integrate it into chromosomal DNA [2]; can cut down lignin derived monoaromatic compounds [4]

	Acinetobacter soli
	X
	X
	X
	X
	X
	X
	X
	X
	X
	Forest soil, vegetables, livestock products [5] sandfly gut [6]
	Maybe as a soil fertilizer [7], as a neonatal pathogen in ICU [8]

	Actinocorallia longicatena
	
	
	X
	
	
	
	
	X
	
	A related species was isolated from the head of an ant, Lasius
fuliginosus [9]
	An actinomycete forming sporophores resembling coral [10]

	Agromyces ramosus
	
	X
	X
	X
	
	
	
	X
	X
	In large numbers in many soils [11]
	As predator of various gram-positive and gram-negative soil bacteria [11]

	Apibacter adventoris
	X
	X
	X
	X
	X
	X
	X
	X
	X
	Honey/ bumble bees guts [12]
	Apibacter species utilize microaerobic respiration and fermentation to breakdown monosaccharides and dicarboxylic acids.
They also encode a type IX secretion system and Rhs or VgrG proteins used in intercellular communications.
They are adapted to living in the gut environment [12]

	Arenimonas subflava
	X
	
	X
	
	
	
	
	X
	
	A drinking water network [13]
	Unknown

	Asticcacaulis biprosthecium
	X
	X
	
	
	
	
	X
	X
	
	Freshwater [14]
	Unknown

	Bacillus halmapalus
	
	X
	
	
	
	
	
	X
	
	Termite gut [15]; decomposing reed rhizomes [16]; marine environment [17]
	An alkaliphilic and alkalitolerant bacterium [15, 16]

	Bacillus indicus
	X
	X
	
	X
	
	
	X
	X
	
	Aquifer [18];
soil, water and the gastro-intestinal tract of animals/humans [19]
	As food probiotics [20]; containing carbohydrate active enzymes [19]

	 Bacillus nealsonii
	
	X
	
	
	
	
	X
	
	
	a spacecraft-assembly facility [21]; lake sediment [22]
	The bacterium  capable reducing aqueous mercury [23]; and production of
surfactin-like biosurfactants for soil remediation; Its spores are resistance to UV, gamma rays, H2O2 and desiccation [21]

	Bacillus psychrosaccharolyticus
	
	
	X
	
	
	
	
	
	X
	soil or lowland marsh [24]
	A psychrophilic/saccharolyticus bacterium that is a potential source of 2′-deoxyribosyltransferase for large scale nucleoside synthesis [24]

	 Bacillus thermoamylovorans
	
	X
	
	
	
	
	
	X
	
	palm wine [25];  a hot spring [26]
	a moderately thermophilic
and amylolytic bacterium [25];
as a contaminant of food ingredients and raw milk, but also of sterilised milk and dairy products [27]

	Brevundimonas bacteroides
	
	
	X
	
	
	
	
	
	X
	Members of the genus are found in diverse environments, from soil [28] and sediment [29]to human [30]
	As a growth promoter in agriculture [31], bioremediation tool [32] and opportunistic pathogens [33]. Some species produce melanin-like pigments offering protection to the cells against UVC exposure [34]

	Breznakia pachnodae
	
	X
	X
	
	
	
	
	
	X
	gut of the scarab beetle larva, Pachnoda ephippiata [35]
	An obligatory anaerobic fermenting bacterium [35]

	Caballeronia glathei
	
	X
	
	
	
	
	X
	X
	X
	
Diverse ecosystems such as soils, plants, and even animal/human bodies [36]
	As a plant beneficial bacterium [36]; The strain DSM50014 contains a complete iac (indole-3-acetic acid catabolism) gene cluster and is capable to utilize IAA as a sole source of carbon and energy [37]

	 Carnobacterium maltaromaticum
	
	X
	
	
	
	
	
	
	X
	Frequently isolated f


rom natural environments and foods [38]
	While other species are suggested as probiotic in aquaculture, C. maltaromaticum can be a fish pathogen [38]

	 Catelliglobosispora koreensis
	
	X
	
	X
	
	X
	
	
	
	soil from a gold mine cave [39]
	Unknown

	Chitinilyticum litopenaei
	
	
	X
	
	
	
	
	X
	
	Freshwater used for culture of Pacific white shrimp, Litopenaeus vannamei [40]
	With strong chitinolytic activity, exclusively utilizes chitin as the carbon, nitrogen and energy source [40]

	Comamonas aquatica
	X
	X
	X
	X
	
	
	X
	X
	X
	Human and environmental specimens [41]
	The strain D1877 accelerates development of Caenorhabditis elegans [42]

	Comamonas koreensis
	X
	X
	
	X
	
	
	
	
	X
	a wetland sample [43]
	An iron-reducing bacterium [44]

	 Comamonas odontotermitis
	
	X
	

	
	
	
	
	
	X
	Gut of the fungus-growing termite Odontotermes formosanus [45]
	An important bacterium that breaks down glyphosate [46]

	Comamonas sediminis
	X
	X
	X
	X
	
	
	
	X
	X
	Lagoon sediments [47]
	A 4-chlorobenzoate-degrading strain [48]

	 Cytophaga hutchinsonii
	
	X
	
	
	X
	
	
	
	
	Soil [49]
	Able to efficiently digest cellulose and glide quickly along solid surfaces [50]

	Deinococcus gobiensis
	
	X
	
	X
	
	
	
	
	X
	Sand sample [51])
	Extremely resistant to radiation [51]

	Empedobacter brevis
	X
	X
	X
	X
	X
	
	X
	X
	X
	Water sources, plants, soils, and hospital environments [52]
	Involved in nosocomial sepsis, pneumonia, and cutaneous infections [52]; inseticidal activities against rice Lepidioptera pests [53]

	 Enterococcus cecorum
	
	X
	
	
	
	
	
	X
	
	As a commensal in the intestines of mammals and birds and emerging pathogen in aviculture [54]
	Pathogenic and commensal isolates from different sources are bio/ecologically different [55]

	Flavobacterium ceti
	X
	X
	X
	
	
	
	X
	X
	X
	Lung and liver of beaked whales [56]; human clinical samples [57]
	Unknown

	 Flavobacterium indicum
	
	X
	
	
	
	
	
	
	X
	Warm spring water [58]
	Able to degrade some macromolecules for instance gelatin, casein, and starch [59]

	 Flavobacterium ummariense
	
	X
	
	X
	
	
	
	
	
	Hexachlorocyclohexane-contaminated soil [60]
	Probably soil bioremediation
[60]

	Hymenobacter arcticus
	X
	
	
	
	
	
	
	
	X
	Glacial till [61]
	Unknown

	Klebsiella pneumoniae
	
	X
	
	
	
	
	
	X
	
	Normal flora of the soil, plants endosymbionts, vertebrate mouth, skin, and intestines [62]
	As a biofertilizer by fixing nitrogen in anaerobic conditions [63];
common causes of pneumonia, urinary tract and bloodstream infections [62]

	Lactococcus garvieae
	X
	X
	X
	X
	X
	
	X
	X
	X
	Guts of Apis nigrocincta [64], Anabrus simplex [65],
Musca domestica
[66], and Harpalus pensylvanicus [67]
	As a well-known fish pathogen and emergent disease agent in human [24]


	 Mesorhizobium albiziae
	
	X
	
	
	
	
	
	X
	
	Root nodule of leguminous Albizia kalkora [68]
	As a legume growth-promoting rhizobium and highly acid sensitive strain [69]

	 Nocardioides halotolerans
	X
	X
	
	X
	
	
	
	X
	X
	Farming field soil [70]
	A halotolerant actinobacterium [70]

	Nocardioides simplex
	
	X
	
	
	X
	
	
	
	
	Rice soil [71]
	Active in sterol catabolism [72]

	Nordella oligomobilis
	
	X
	
	
	
	
	X
	
	
	Epilithic biofilm sample [73]
	An amoeba-associated
Microorganism may cases pneumonia [74]

	Oscillatoriales cyanobacterium
	X
	
	
	
	
	
	
	
	X
	Tibetan lacustrine sediment [75]
	  Oscillatoriales accounts for 60% of all secondary metabolites isolated from marine cyanobacterial [76]

	Pseudomonas‐like Paederus fuscipes endosymbiont
	X
	X
	X
	X
	X
	X
	X
	X
	X
	Paederus fuscipes 
[77]
	See the text

	 Paenibacillus crassostreae
	X
	
	
	
	
	
	
	
	X
	Pacific oyster, Crassostrea gigas [78]
	Unknown

	 Paenibacillus pectinilyticus
	
	X
	X
	
	
	
	X
	X
	X
	Gut of orthopteran Diestrammena apicalis [79]
	Ability to break down pectin [79]

	 Peredibacter starrii
	
	X
	
	
	
	
	
	
	X
	Soil [80]
	Unknown

	 Phormidium chlorinum
	
	X
	
	
	
	
	
	X
	
	Soil [81]
	Unknown

	 Polynucleobacter cosmopolitanus
	
	X
	
	
	
	
	
	
	X
	A cosmopolitan species mainly found in freshwater, and oligosaline habitats, but absent from eusaline and hypersaline environments [82]
	Unknown

	Prevotella melaninogenica
	X
	
	
	
	
	
	
	
	X
	As commensal anaerobic microbiota of the oropharynx, colon, and vagina where it can be opportunistic pathogen [83]
	Carbohydrate metabolism [84]

	 Pseudonocardia hispaniensis
	
	X
	
	
	
	
	
	
	X
	Industrial wastewater [85]
	The genus has an important role in production of secondary metabolites [86]

	Psychrobacter meningitidis
	X
	
	
	
	
	
	
	X
	
	Vegetables [87]; cerebrospinal fluid [88]
	Producing pectic enzymes [87]

	 Quadrisphaera granulorum
	
	
	X
	
	
	
	
	
	X
	Aerobic granules [89]
	A recent innovation in biological wastewater treatment [89]

	 Rhodococcus coprophilus
	
	X
	
	
	
	
	
	
	X
	Commonly in herbivore dung and aquatic habitats [90]
	As a particular marker organism of fecal pollution [91]

	 Rhodococcus corynebacterioides
	X
	X
	X
	
	
	
	X
	X
	X
	Genitalia of male (OM243868) and abdomen of female (OM243853) Philaenus spumarius

	As endophytic bacterium in plant as well as the cause of various infections in humans [92]

	 Rhodococcus jostii
	
	X
	
	
	
	
	
	
	X
	Soil [93]
	Lignin degradation [93]

	 Roseomonas terricola
	
	X
	X
	
	
	
	
	
	X
	agricultural soil [94]
	Unknown

	 Scytonema tolypothrichoides
	
	X
	X
	
	
	
	
	X
	X
	Mainly as biofilms in subaerial habitats (e.g. on stone and mortar monuments and sculptures;
[95])
	Due to its hydrophobic nature, it grows well on solid substrates [95]

	 Sebaldella termitidis
	X
	X
	X
	X
	
	
	
	X
	X
	Termite intestine [96]
	Providing nitrogen to the termite host [96]

	 Solitalea koreensis

	X
	X
	X
	
	
	
	
	X
	X
	Greenhouse soil [97]
	Unknown

	Sphingobacterium multivorum
	
	X
	
	X
	
	
	
	
	X
	Wheat straw [98]
	Lignocellulose degradation [98]

	 Sphingobacterium spiritivorum
	
	X
	X
	X
	
	
	
	X
	
	Ubiquitous in natural environments, however may found in human clinical specimens including vaginal secretions, sputum etc. [99]
	Intrinsically resistant to
Many antimicrobials; may cause opportunistic human infections [100, 101]

	 Sphingobacterium thalpophilum
	
	X
	
	
	
	
	
	X
	
	variety of infections, including peritonitis, wound infections and abscesses [41]
	Cause opportunistic human infections [101]

	Sphingobacterium thermophilum
	
	X
	
	
	
	
	
	
	
	Compost [102]
	Unknown

	 Sphingomonas panni
	X
	X
	
	
	
	
	
	X
	X
	A sponge in the medical clinic for small animals and ungulates [103]
	Unknown

	 Sphingomonas soli
	
	X
	
	
	
	X
	
	
	
	Soil [104]
	A β-glucosidase-producing bacterium [104]

	 Stenotrophomonas nitritireducens
	
	X
	
	X
	
	
	
	
	
	Soil [105]
	Ability to reduce nitrite [105]

	 Stenotrophomonas rhizophila
	
	X
	
	
	
	
	
	
	X
	A plant-associated bacterium [106]
	Antifungal activity
against phytopathogenic and human-pathogenic fungi [106]

	 Thorsellia anophelis
	
	X
	
	
	
	
	
	
	X
	midgut of the mosquito Anopheles arabiensis [107]
	As a potential weapon in the fight against malaria [108]

	Thorsellia kandunguensis
	
	X
	
	
	
	
	
	
	X
	larvae of Anopheles arabiensis [109]
	As a potential weapon in the fight against malaria [108]


OM243868, OM243853: accession numbers from genebank
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