
We have been thinking over possible biosynthetic pathways, and now we came up with another idea. Could you search the transcriptomic data for isopentenyl diphosphate isomerases (IDI)? This enzyme would produce the substrate for IDS, DMAPP. Maybe these two enzymes need to interact to channel the substrate? Anyway, we can but try.

There are two types of IDI known up to date. Most probably P. citri would contain type 1. It is a Nudix hydrolase (PROSITE:PS51462). As examples of such enzymes, I attach the gb files with IDI type 1 from E. coli, N. tabacum and A. thaliana with indicated Nudix domains.

>E.coli_aa
MQTEHVILLNAQGVPTGTLEKYAAHTADTRLHRAFSSWLFNAKGQLLVTRRALSKKAWPGVWTNSVCGHPQLGESNEDAVIRRCRYGLGVEITPPESIYPDFRYRATDPNGIVENEVCPVFAARTTSALQINDDEVMDYQWCDLADVLHGIDATPWAFSPWMVMQAANSEARKLLSAFAQHN

>At_aa
MSTASLFSFPSFHLRSLLPSLSSSSSSSSSRFAPPRLSPIRSPAPRTQLSVRAFSAVTMTDSNDAGMDAVQRRLMFEDECILVDENDRVVGHDTKYNCHLMEKIEAENLLHRAFSVFLFNSKYELLLQQRSKTKVTFPLVWTNTCCSHPLYRESELIEENVLGVRNAAQRKLFDELGIVAEDVPVDEFTPLGRMLYKAPSDGKWGEHEVDYLLFIVRDVKLQPNPDEVAEIKYVSREELKELVKKADAGDEAVKLSPWFRLVVDNFLMKWWDHVEKGTITEAADMKTIHKL

>Nt_aa
MSLTTTPSFQIWRRFIAASPITCPSSLSLVSVSKSPLLKSHRIAASLRCYSSSTRMGDAIADANMDAVQRRLMFEDECILVDENDRVVGHDTKYNCHLMEKIEAENLLHRAFSVFLFNSKYELLLQQRSATKVTFPLVWTNTCCSHPLYRDSELIEENALGVRNAAQRKLLDELGIPAEDVPVDQFTPLGRILYKAPSDGKWGEHELDYLLFTVREVNMKPNPDEVADVKYVNREQLKELLRKADAGEGGLKLSPWFRLVVDNFLFKWWDHLEKGTLEEVIDMKTIHKLT

I did InterProSearch on the above aminoacid sequences to determine the associated IPR IDs. All three proteins were annotated with Isopentenyl-diphosphate delta-isomerase, type 1 family (ID IPR011876), NUDIX hydrolase domain (ID IPR000086) and NUDIX hydrolase-like domain superfamily homologous superfamily (ID IPR015797). Related annotation was also Nudix hydrolase domain (ID IPR020476). Using these IDs, I have searched the results of InterProScan done on P. citri genome and both versions of the transcriptome.



· IPR000086 domain  
	
	

	g21640.t1
	

	g3230.t1
	

	g21262.t1
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	g3230.t2
	

	g25959.t1
	

	g26633.t1
	

	g34928.t1
	

	g36424.t1
	

	g26010.t1
	

	g1528.t1

	

	NODE_28419_length_1664_cov_215.133878_g15281_i1_12

	NODE_86565_length_431_cov_1.284916_g64961_i1_5

	NODE_43245_length_1032_cov_177.240876_g24408_i3_8

	NODE_31373_length_1511_cov_314.723922_g1121_i9_9

	NODE_61247_length_648_cov_1.693913_g40468_i1_5

	NODE_33134_length_1429_cov_424.156342_g1121_i10_7

	NODE_42545_length_1053_cov_514.345918_g24692_i1_8

	NODE_38824_length_1184_cov_232.234023_g22016_i1_11

	NODE_42152_length_1066_cov_237.539778_g24408_i2_11

	NODE_76458_length_494_cov_1050.418052_g54996_i1_6

	NODE_253931_length_206_cov_1.157895_g232057_i0_1

	NODE_24327_length_1915_cov_124.827362_g12899_i1_12

	NODE_44516_length_994_cov_366.955483_g26197_i1_6

	NODE_61120_length_649_cov_359.595486_g40354_i1_7

	NODE_50757_length_834_cov_670.634691_g31238_i1_6

	NODE_41638_length_1084_cov_429.482690_g24044_i1_9

	NODE_16391_length_2536_cov_1262.496143_g7452_i9_14

	NODE_7903_length_3717_cov_152.927552_g4071_i2_47

	NODE_25741_length_1822_cov_463.074328_g7452_i11_13

	NODE_43790_length_1015_cov_2891.966030_g25642_i1_13

	NODE_2216_length_6109_cov_264.421471_g1121_i6_61

	NODE_5348_length_4414_cov_984.338862_g2786_i1_73

	NODE_16306_length_2542_cov_1326.507898_g7452_i8_14

	NODE_101294_length_369_cov_1.462838_g79611_i1_3

	NODE_44799_length_986_cov_481.665936_g26424_i1_8

	NODE_195636_length_240_cov_0.922156_g173898_i0_1

	NODE_218844_length_227_cov_1.000000_g197033_i0_1



	NODE_85832_length_907_cov_2.273893_g37375_i0_3

	NODE_85832_length_907_cov_2.273893_g37375_i0_3

	NODE_81342_length_995_cov_1847.293869_g24519_i1_6

	NODE_81342_length_995_cov_1847.293869_g24519_i1_6

	NODE_89427_length_845_cov_762.506281_g40329_i0_10

	NODE_89427_length_845_cov_762.506281_g40329_i0_10

	NODE_15652_length_4497_cov_1156.009218_g2566_i2_37

	NODE_15652_length_4497_cov_1156.009218_g2566_i2_37

	NODE_23000_length_3611_cov_608.402302_g2566_i4_24

	NODE_23000_length_3611_cov_608.402302_g2566_i4_24

	NODE_23095_length_3603_cov_241.223973_g2566_i5_29

	NODE_23095_length_3603_cov_241.223973_g2566_i5_29

	NODE_26431_length_3300_cov_275.963703_g2566_i6_29

	NODE_26431_length_3300_cov_275.963703_g2566_i6_29

	NODE_11289_length_5288_cov_1944.511548_g2566_i1_39

	NODE_11289_length_5288_cov_1944.511548_g2566_i1_39

	NODE_10163_length_5546_cov_1810.426414_g2566_i0_44

	NODE_10163_length_5546_cov_1810.426414_g2566_i0_44

	NODE_28282_length_3156_cov_81.271323_g4861_i1_6

	NODE_28282_length_3156_cov_81.271323_g4861_i1_6

	NODE_14841_length_4624_cov_2957.310164_g3537_i1_13

	NODE_14841_length_4624_cov_2957.310164_g3537_i1_13

	NODE_45162_length_2175_cov_1810.985889_g3537_i6_13

	NODE_45162_length_2175_cov_1810.985889_g3537_i6_13

	NODE_106601_length_623_cov_4.494774_g55586_i0_5

	NODE_106601_length_623_cov_4.494774_g55586_i0_5

	NODE_88011_length_869_cov_4.551220_g39122_i0_7

	NODE_88011_length_869_cov_4.551220_g39122_i0_7

	NODE_61455_length_1537_cov_1437.367608_g21132_i0_9

	NODE_61455_length_1537_cov_1437.367608_g21132_i0_9

	NODE_75020_length_1141_cov_675.247253_g26562_i1_11

	NODE_75020_length_1141_cov_675.247253_g26562_i1_11

	NODE_106076_length_629_cov_1.368966_g44220_i1_6

	NODE_106076_length_629_cov_1.368966_g44220_i1_6

	NODE_67799_length_1338_cov_1342.857254_g9506_i3_5

	NODE_67799_length_1338_cov_1342.857254_g9506_i3_5

	NODE_47759_length_2058_cov_762.581882_g14565_i0_12

	NODE_47759_length_2058_cov_762.581882_g14565_i0_12

	NODE_50695_length_1931_cov_822.210946_g14565_i3_12

	NODE_50695_length_1931_cov_822.210946_g14565_i3_12

	NODE_53494_length_1820_cov_835.297572_g17103_i0_13

	NODE_53494_length_1820_cov_835.297572_g17103_i0_13

	NODE_77153_length_1089_cov_2.644231_g30796_i0_12

	NODE_77153_length_1089_cov_2.644231_g30796_i0_12

	NODE_94337_length_770_cov_5894.912621_g3537_i7_11

	NODE_94337_length_770_cov_5894.912621_g3537_i7_11

	NODE_41049_length_2371_cov_875.321705_g11948_i0_12

	NODE_41049_length_2371_cov_875.321705_g11948_i0_12

	NODE_45207_length_2173_cov_963.146422_g11948_i2_10

	NODE_45207_length_2173_cov_963.146422_g11948_i2_10

	NODE_60268_length_1575_cov_683.659240_g20524_i0_13

	NODE_60268_length_1575_cov_683.659240_g20524_i0_13

	NODE_20523_length_3873_cov_981.831328_g3857_i1_37

	NODE_89726_length_841_cov_2.675505_g40580_i0_9

	NODE_89726_length_841_cov_2.675505_g40580_i0_9

	NODE_88786_length_856_cov_3.255266_g39785_i0_4

	NODE_88786_length_856_cov_3.255266_g39785_i0_4

	NODE_70820_length_1252_cov_575.728180_g26562_i0_13

	NODE_70820_length_1252_cov_575.728180_g26562_i0_13

	NODE_50240_length_1951_cov_668.575710_g14565_i2_4

	NODE_50505_length_1940_cov_632.844527_g15743_i0_9

	NODE_41354_length_2354_cov_4917.874187_g3537_i5_9

	NODE_41354_length_2354_cov_4917.874187_g3537_i5_9

	NODE_47698_length_2060_cov_349.512183_g2566_i7_12

	NODE_47698_length_2060_cov_349.512183_g2566_i7_12

	NODE_22238_length_3689_cov_2357.515659_g2566_i3_27

	NODE_22238_length_3689_cov_2357.515659_g2566_i3_27

	NODE_94907_length_762_cov_5297.622721_g3537_i8_11

	NODE_94907_length_762_cov_5297.622721_g3537_i8_11

	NODE_81275_length_996_cov_2520.412883_g31319_i1_6

	NODE_81275_length_996_cov_2520.412883_g31319_i1_6

	NODE_66431_length_1378_cov_7.056433_g23887_i0_13

	NODE_66431_length_1378_cov_7.056433_g23887_i0_13

	NODE_49195_length_1997_cov_776.428645_g14565_i1_13

	NODE_49195_length_1997_cov_776.428645_g14565_i1_13

	NODE_94019_length_775_cov_2.652893_g44220_i0_20

	NODE_94019_length_775_cov_2.652893_g44220_i0_20

	NODE_67477_length_1347_cov_1850.364407_g24519_i0_8

	NODE_67477_length_1347_cov_1850.364407_g24519_i0_8

	NODE_81862_length_984_cov_11.871658_g34272_i0_9

	NODE_100437_length_690_cov_3.269891_g49895_i0_4

	NODE_100437_length_690_cov_3.269891_g49895_i0_4

	NODE_82947_length_961_cov_724.255482_g35101_i0_5

	NODE_77876_length_1071_cov_2110.050881_g31319_i0_7

	NODE_77876_length_1071_cov_2110.050881_g31319_i0_7

	NODE_82947_length_961_cov_724.255482_g35101_i0_2

	NODE_57932_length_1654_cov_1278.676012_g19300_i0_12

	NODE_94542_length_768_cov_2.464534_g44673_i0_6

	NODE_94542_length_768_cov_2.464534_g44673_i0_6

	NODE_14312_length_4714_cov_1540.450161_g3638_i0_47

	NODE_14312_length_4714_cov_1540.450161_g3638_i0_47

	NODE_52090_length_1874_cov_790.311781_g14565_i4_5

	NODE_41167_length_2364_cov_869.587905_g11948_i1_11

	NODE_41167_length_2364_cov_869.587905_g11948_i1_11

	NODE_116989_length_535_cov_3.045267_g65527_i0_6

	NODE_113337_length_563_cov_1.535019_g44220_i2_6

	NODE_113337_length_563_cov_1.535019_g44220_i2_6

	NODE_87464_length_878_cov_2732.208685_g31319_i2_4

	NODE_87464_length_878_cov_2732.208685_g31319_i2_4

	NODE_65452_length_1408_cov_548.527594_g11948_i3_3

	NODE_40817_length_2382_cov_1219.626661_g9506_i2_15

	NODE_40817_length_2382_cov_1219.626661_g9506_i2_15

	NODE_116686_length_537_cov_3.926230_g65232_i0_4

	NODE_116686_length_537_cov_3.926230_g65232_i0_4

	NODE_36142_length_2638_cov_599.183469_g10177_i0_22

	NODE_29308_length_3078_cov_83.683724_g4861_i2_4

	NODE_50505_length_1940_cov_632.844527_g15743_i0_14




· IPR015797 homologous superfamily

	NODE_85832_length_907_cov_2.273893_g37375_i0_3

	NODE_81342_length_995_cov_1847.293869_g24519_i1_6

	NODE_89427_length_845_cov_762.506281_g40329_i0_10

	NODE_15652_length_4497_cov_1156.009218_g2566_i2_37

	NODE_23000_length_3611_cov_608.402302_g2566_i4_24

	NODE_23095_length_3603_cov_241.223973_g2566_i5_29

	NODE_26431_length_3300_cov_275.963703_g2566_i6_29

	NODE_11289_length_5288_cov_1944.511548_g2566_i1_39

	NODE_10163_length_5546_cov_1810.426414_g2566_i0_44

	NODE_28282_length_3156_cov_81.271323_g4861_i1_6

	NODE_14841_length_4624_cov_2957.310164_g3537_i1_13

	NODE_45162_length_2175_cov_1810.985889_g3537_i6_13

	NODE_52090_length_1874_cov_790.311781_g14565_i4_13

	NODE_50240_length_1951_cov_668.575710_g14565_i2_12

	NODE_106601_length_623_cov_4.494774_g55586_i0_5

	NODE_88011_length_869_cov_4.551220_g39122_i0_7

	NODE_61455_length_1537_cov_1437.367608_g21132_i0_9

	NODE_75020_length_1141_cov_675.247253_g26562_i1_11

	NODE_106076_length_629_cov_1.368966_g44220_i1_6

	NODE_67799_length_1338_cov_1342.857254_g9506_i3_5

	NODE_47759_length_2058_cov_762.581882_g14565_i0_12

	NODE_50695_length_1931_cov_822.210946_g14565_i3_12

	NODE_53494_length_1820_cov_835.297572_g17103_i0_13

	NODE_77153_length_1089_cov_2.644231_g30796_i0_12

	NODE_94337_length_770_cov_5894.912621_g3537_i7_11

	NODE_41049_length_2371_cov_875.321705_g11948_i0_12

	NODE_45207_length_2173_cov_963.146422_g11948_i2_10

	NODE_60268_length_1575_cov_683.659240_g20524_i0_13

	NODE_89726_length_841_cov_2.675505_g40580_i0_9

	NODE_88786_length_856_cov_3.255266_g39785_i0_4

	NODE_70820_length_1252_cov_575.728180_g26562_i0_13

	NODE_103957_length_651_cov_3.734219_g53122_i0_6

	NODE_50240_length_1951_cov_668.575710_g14565_i2_4

	NODE_50505_length_1940_cov_632.844527_g15743_i0_9

	NODE_41354_length_2354_cov_4917.874187_g3537_i5_9

	NODE_47698_length_2060_cov_349.512183_g2566_i7_12

	NODE_22238_length_3689_cov_2357.515659_g2566_i3_27

	NODE_94907_length_762_cov_5297.622721_g3537_i8_11

	NODE_81275_length_996_cov_2520.412883_g31319_i1_6

	NODE_66431_length_1378_cov_7.056433_g23887_i0_13

	NODE_111489_length_578_cov_1974.897921_g31319_i3_2

	

	NODE_49195_length_1997_cov_776.428645_g14565_i1_13

	NODE_94019_length_775_cov_2.652893_g44220_i0_20

	NODE_67477_length_1347_cov_1850.364407_g24519_i0_8

	NODE_81862_length_984_cov_11.871658_g34272_i0_9

	NODE_100437_length_690_cov_3.269891_g49895_i0_4

	NODE_82947_length_961_cov_724.255482_g35101_i0_5

	NODE_77876_length_1071_cov_2110.050881_g31319_i0_7

	NODE_82947_length_961_cov_724.255482_g35101_i0_2

	NODE_57932_length_1654_cov_1278.676012_g19300_i0_12

	NODE_94542_length_768_cov_2.464534_g44673_i0_6

	NODE_121500_length_505_cov_2.725877_g69928_i0_4

	NODE_14312_length_4714_cov_1540.450161_g3638_i0_47

	NODE_52090_length_1874_cov_790.311781_g14565_i4_5

	NODE_41167_length_2364_cov_869.587905_g11948_i1_11

	NODE_1620_length_10484_cov_284.574988_g150_i1_59

	NODE_560_length_13877_cov_281.830995_g150_i0_59

	NODE_116989_length_535_cov_3.045267_g65527_i0_6

	NODE_113337_length_563_cov_1.535019_g44220_i2_6

	NODE_87464_length_878_cov_2732.208685_g31319_i2_4

	NODE_65452_length_1408_cov_548.527594_g11948_i3_3

	NODE_67043_length_1360_cov_527.467582_g10177_i1_6

	NODE_40817_length_2382_cov_1219.626661_g9506_i2_15

	NODE_116686_length_537_cov_3.926230_g65232_i0_4

	NODE_79754_length_1029_cov_486.513265_g10177_i3_10

	NODE_36142_length_2638_cov_599.183469_g10177_i0_22

	NODE_29308_length_3078_cov_83.683724_g4861_i2_4

	NODE_31517_length_2925_cov_698.062935_g8639_i0_9

	NODE_50505_length_1940_cov_632.844527_g15743_i0_14





Not likely, but theoretically possible, is IDI of type 2. It is an FMN-dependent dehydrogenase (Pfam:PF01070 ); it is also described as a member of TIM barrel family (Triose phosphate IsoMerase). For this, I attach a gb file with IDI from Bacillus licheniformis.

>Bacillus
MTRAKRKKEHIDHALSTGQKRQTGLDDITFVHVSLPETELSQVDTSTKIGELFLSSPIFINAMTGGGGKATFEINRALARAAAQTGIPVAVGSQMSALKDPDERPSYEIVRKENMKGLVFANLGSEATVEQAKRAVDMIEADMLQIHLNVIQEIVMPEGDRNFTGRLRRIEDICRSVSVPVAVKEVGFGMSRDTAARLFNVGVQAIDVGGFGGTNFSKIENLRRDKAVEFFDQWGISTAASLAEVSSISGDRPIIASGGIQDALDLAKSIALGASAAGMAGYFLKVLTASGEEALAAEIESLIEDFKRIMTVLGCRTIEQLKKAPLVIKGDTYHWLKARGVDPFVYSMR

· IPR011179 family
· IPR000262 domain 
	g1138.t1

	g236.t1



	NODE_261392_length_202_cov_1.782946_g239516_i0_2

	NODE_33517_length_1412_cov_3.263630_g18447_i1_10

	NODE_272421_length_197_cov_1.233871_g250545_i0_7

	NODE_275972_length_195_cov_1.262295_g254096_i0_2

	NODE_17456_length_2438_cov_219.896829_g9097_i2_10

	NODE_119412_length_318_cov_0.922449_g97703_i1_9

	NODE_37104_length_1253_cov_1283.985593_g359_i7_13

	NODE_202331_length_236_cov_0.944785_g180593_i0_4

	NODE_155115_length_269_cov_0.785714_g133391_i0_8

	NODE_5518_length_4362_cov_500.700863_g359_i5_13

	NODE_723_length_8521_cov_336.408736_g359_i4_13

	NODE_25362_length_1849_cov_98.807432_g9097_i3_5



	NODE_39234_length_2461_cov_1939.447761_g2003_i3_19

	NODE_54925_length_1765_cov_2811.902098_g2003_i5_10

	NODE_33330_length_2812_cov_1938.048136_g2003_i1_22

	NODE_38802_length_2484_cov_2017.840246_g2003_i2_19

	NODE_40436_length_2400_cov_2078.324968_g2003_i4_17

	NODE_65074_length_1420_cov_8.004376_g23101_i0_10

	NODE_68408_length_1321_cov_2.023585_g25059_i0_12

	NODE_38486_length_2502_cov_469.622095_g11021_i0_9

	NODE_33330_length_2812_cov_1938.048136_g2003_i1_19

	NODE_40436_length_2400_cov_2078.324968_g2003_i4_14

	NODE_66294_length_1381_cov_2985.415165_g2003_i6_6

	NODE_54925_length_1765_cov_2811.902098_g2003_i5_7

	NODE_38802_length_2484_cov_2017.840246_g2003_i2_16

	NODE_99551_length_701_cov_2.806748_g49090_i0_6

	NODE_38486_length_2502_cov_469.622095_g11021_i0_12

	NODE_59507_length_1602_cov_633.148744_g11021_i1_12

	NODE_39234_length_2461_cov_1939.447761_g2003_i3_16

	NODE_67816_length_1338_cov_9.972071_g24718_i0_6

	NODE_59507_length_1602_cov_633.148744_g11021_i1_16

	NODE_39234_length_2461_cov_1939.447761_g2003_i3_14

	NODE_67578_length_1344_cov_1647.128185_g2003_i7_9





· IPR013785 homologous superfamily
A lot in tr2…..TIM barrel
