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Abstract

Members of Longidoridae in the genera Longidorus and
Xiphinema are important plant parasites as well as vectors for plant
nepoviruses. Species discrimination based entirely on morphology is 
often questionable and controversial because of the morphometric
overlap and the lack of a phylogenetic framework for this group.
Phylogenetic analysis using the DNA sequencing of nuclear ribosomal 
DNA ITS1 was conducted to construct an evolutionary tree. Extensive 
interspecies sequence variation and minor intraspecies sequence 
variation were observed. The aligned sequences of the ITS1 region 
including the 3’ end of the 18S rDNA gene, 5’ end of the 5.8S rDNA
gene from each species ranged from 870 bp to 1354 bp for all
longidorids. This fragment is highly variable, only 15.9% sequence was 
constant within the longidorids examined. The analyses suggest two 
groups within Arkansas Longidoridae species: (1). Xiphinema group 
including X. americanum Cobb, 1913, X. bakeri Williams, 1961, X.
chambersi Thorne, 1939, and Longidorus diadecturus Eveleigh & 
Allen, 1982. L. diadecturus shares some morphological characters of 
both Xiphinema and Longidorus. (2). Longidorus group including L.
breviannulatus Norton & Hoffman, 1975, L. crassus Thorne, 1974, L.
fragilis Thorne, 1974, 5undescribed species, and one non-Arkansas 
species L. elongatus (De Man, 1876) Thorne & Swanger, 1936 from 
Scotland. The phylogenetic analysis largely corresponded to the genera 
and species defined by morphology. Results demonstrated the potential 
for the use of rDNA ITS1 to infer phylogenetic relationships and PCR-
RFLP based indentification among longidororids. 

Materials

Fig. 3. Best maximum likelihood tree for ITS1 of
Longidorus a n d Xiphinema

Table 1. Longidorus a n d Xiphinema populations and species 
used in ITS1 DNA sequencing 

Table 2. Statistics of nucleotides of ITS1 DNA 
sequences compared among species of
Longidorus a n d Xiphinema .

Table 3. Pairwise dissimilarity values in ITS1 rDNA nucleotide sequence among species of Longidorus and Xiphinema .

Fig. 4. Consensus tree from the maximum 
parsimony bootstrap analysis for ITS1 of Longidorus
and Xiphinema . The percentages of bootstrap
relicates supporting the clades are indicated at the 
branch points. 

Species Population 
number

Host Locality

L. biformis n. sp. Long-4 Elm White River, Middle Fork, Elkins, 
Washington County, Arkansas

L. biformis  n. sp. Long-105 Hackberry Crooked Creek, Yellville, Marion 
County, Arkansas

L. biformis  n. sp. Long-149 Osage orange Osage Creek, Highway 412, 
Carrol County, Arkansas

L. biformis  n. sp. Long-264 Hickory Frog Bayou, Highway 162, south 
of Alma, Crawford County, 
Arkansas

L. breviannulatus Long-124 Willow Haroldton Access, Arkansas 
River, Van Buren, Crawford 
County, Arkansas

L. crassus Long-115 Oak County Road 62 Bridge, Illinois 
River, Washington County, 
Arkansas

L. diadecturus Long-87 Box elder War Eagle Mill, near Rogers, 
Benton County, Arkansas

L. diadecturus Long-146 Red bud Crooked Creek, Yellville, Marion 
County, Arkansas

L. elongatus Long-198 Greenhouse 
culture

Scottish Crop Research Institute, 
Scotland, UK

L. fragilis Long-224 Willow Haroldton Access, Arkansas 
River, Van Buren, Crawford 
County, Arkansas

L. grandis Long-148 Osage orange Osage Creek, Highway 412, 
Carrol County, Arkansas

L. grandis Long-201 River cane Big Piney Creek Access Area, 
Highway 164, Pope County, 
Arkansas

L. paralongicaudatus 
n. sp.

Long-143 Elm Frog Bayou, highway 162, south of 
Alma, Crawford County, Arkansas

X. americanum Xiph-4 Crabapple University of Arkansas Farm, 
Fayetteville, Washington County, 
Arkansas

X. americanum Xiph-7 Grape  San Diego County, California, 
USA

X. americanum Xiph-10 Unknown Australia
X. americanum Xiph-59 Elm County Road 62 Bridge, Illinois 

River, Washington County, 
Arkansas

No. Species 1 2 3 4 5 6 7 8 9
1 L. diadecturus Long-146 -
2 L. diadecturus Long-87 0.0076 -
3 X. bakeri  Xiph-23 0.3714 0.3729 -
4 X. bakeri  Xiph-47 0.3714 0.3729 0.0000 -
5 X. americanum  Xiph-59 0.3007 0.3021 0.1978 0.1978 -
6 X. americanum  Xiph-7 0.2950 0.2964 0.1982 0.1982 0.0023 -
7 X. americanum  Australia 0.2951 0.2965 0.2025 0.2025 0.0185 0.0163 -
8 X. americanum Xiph-4 0.2983 0.2996 0.2056 0.2056 0.0185 0.0174 0.0184 -
9 X. chambersi Xiph-2 0.3913 0.3944 0.2454 0.2454 0.1754 0.1722 0.1807 0.1788 -
10 L. africanus Long-162 0.3062 0.3086 0.3694 0.3694 0.2656 0.2652 0.2642 0.2715 0.3735
11 L. fragilis  Long-224 0.3063 0.3086 0.3672 0.3672 0.2631 0.2626 0.2616 0.2689 0.3724
12 L. grandis Long-148 0.3071 0.3106 0.3777 0.3777 0.2793 0.2749 0.2732 0.2808 0.3823
13 L. grandis Long-201 0.3071 0.3106 0.3777 0.3777 0.2793 0.2749 0.2732 0.2808 0.3823
14 L. crassus Long-115 0.2960 0.2965 0.3610 0.3610 0.2614 0.2569 0.2588 0.2616 0.3708
15 L. elongatus  Long-198 0.3064 0.3094 0.3649 0.3649 0.2807 0.2756 0.2778 0.2764 0.3590
16 L. ventroporus Long-264 0.3170 0.3191 0.3866 0.3866 0.2814 0.2803 0.2831 0.2831 0.3822
17 L  ventroporus Long-4 0.3289 0.3299 0.3878 0.3878 0.2845 0.2834 0.2877 0.2862 0.3883
18 L  ventroporus Long-105 0.3210 0.3231 0.3827 0.3827 0.2905 0.2882 0.2892 0.2911 0.3932
19 L. breviannulatus  Long-124 0.3152 0.3157 0.3822 0.3822 0.2694 0.2665 0.2622 0.2723 0.3755
20 G. rostochiensis 0.3983 0.4027 0.4416 0.4416 0.3537 0.3540 0.3532 0.3593 0.4408

10 11 12 13 14 18 1 9 2 0 2 1 2 2 2 3

-
0.0037 -
0.2033 0.2032 -
0.2033 0.2032 0.0000 -
0.1862 0.1842 0.0886 0.0886 -
0.2332 0.2309 0.1922 0.1922 0.1846 -
0.2396 0.2385 0.2200 0.2200 0.2175 0.2463 -
0.2378 0.2368 0.2182 0.2182 0.2184 0.2537 0.0355 -
0.2359 0.2348 0.2163 0.2163 0.2147 0.2477 0.1113 0.1040 -
0.2281 0.2279 0.2378 0.2378 0.2364 0.2464 0.1951 0.1943 0.1926 -
0.3773 0.3778 0.3440 0.3440 0.3403 0.3671 0.3537 0.3603 0.3670 0.3838 -

Size A C G T A+T C+G
L. biformis Total 1244 298 370 253 323 668 576

Long-4 Percentage 24.00% 29.70% 20.30% 26.00% 53.70% 46.30%
L. biformis Total 1220 310 357 232 321 667 553

Long-105 Percentage 25.40% 29.30% 19.00% 26.30% 54.70% 45.30%
L. biformis Total 1220 310 357 232 321 667 553

Long-149 Percentage 25.40% 29.30% 19.00% 26.30% 54.70% 45.30%
L. biformis Total 1220 291 360 249 320 651 569

Long-264 Percentage 23.90% 29.50% 20.40% 26.20% 53.40% 46.60%
L. breviannulatus Total 1136 294 313 230 299 607 529

Long-124 Percentage 25.90% 27.60% 20.20% 26.30% 53.40% 46.60%
L. crassus Total 1229 316 345 253 315 661 568

Long-115 Percentage 25.70% 28.10% 20.60% 25.60% 53.80% 46.20%
L. diadecturus Total 1193 321 291 250 331 612 581

Long-87 Percentage 26.90% 24.40% 21.00% 27.70% 51.30% 48.70%
L . diadecturus Total 1188 319 292 250 327 611 577

Long-146 Percentage 26.90% 24.60% 21.00% 27.50% 51.40% 48.60%
L. elongatus Total 1020 221 278 223 298 499 521

Long-198 Percentage 21.70% 27.30% 21.90% 29.20% 48.90% 51.10%
L. fragilis Total 1096 291 297 229 279 588 508

(Long-224) Percentage 26.60% 27.10% 20.90% 25.50% 53.60% 46.40%
L. grandis Total 1239 308 350 261 320 658 581

Long-148 Percentage 24.90% 28.20% 21.10% 25.80% 53.10% 46.90%
L. grandis Total 1239 308 350 261 320 658 581

Long-201 Percentage 24.90% 28.20% 21.10% 25.80% 53.10% 46.90%
X. americanum Total 880 226 226 191 237 452 428

Xiph-4 Percentage 25.70% 25.70% 21.70% 26.90% 51.40% 48.60%
X. americanum Total 877 217 229 194 237 446 431

Xiph-7 Percentage 24.70% 26.10% 22.10% 27.00% 50.90% 49.10%
X. americanum Total 870 224 226 188 232 450 420

Xiph-10 Percentage 25.70% 26.00% 21.60% 26.70% 51.70% 48.30%
X. americanum Total 878 217 231 195 235 448 430

Xiph-59 Percentage 24.70% 26.30% 22.20% 26.80% 51.00% 49.00%
X. bakeri Total 1185 295 317 263 310 612 573

Xiph-23 Percentage 24.90% 26.80% 22.20% 26.20% 51.60% 48.40%
X. bakeri Total 1185 295 317 263 310 612 573

Xiph-47 Percentage 24.90% 26.80% 22.20% 26.20% 51.60% 48.40%
X. chambersi Total 1354 339 305 309 401 644 710

Xiph-2 Percentage 25.00% 22.50% 22.80% 29.60% 47.60% 52.40%
Average 25.15% 27.03% 21.12% 26.72% 52.15% 47.85%
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Fig. 1. PCR of ribosomal DNA ITS1. 1.Longidorus 
fragilis ;  2 .  L . crassus;  3 .  L. breviannulatus; 4. L .
biformis ; 5. Xiphinema bakeri; 6. L . grandis ; 7. L .
fragilis ;  8 .  L . sp. (L-202); 9. L. diadecturus;  10. Low 
mass ladder

1                                   50
LdiadecturusLong-146  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT
LdiadecturusLong-87  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT

LgrandisLong-148  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT
LgrandisLong-201  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT
LcrassusLong-115  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT

LelongatusLong-198  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT
LbiformisLong-264  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT
LbiformisLong-4  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT

LbiformisLong-149  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT
LbiformisLong-105  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT

LparalongicaudatusLong-143  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT
LfragilisLong-224  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT

LbreviannulatusLong-124  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT
XbakeriXiph-23  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT
XbakeriXiph-47  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT

XamericanumXiph-59  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT
XamericanumXiph-7  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT
XamericanumXiph-10  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT
XamericanumXiph-4  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT
XchambersiXiph-2  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT ACTACCGATT

GrostochiensisMexico  TTGATTACGT CCCTGCCCTT TGTACACACC GCCCGTCGCT GCCCGGGACT

51                                  100
LdiadecturusLong-146  GGATGACTTA GTGAGGTCTT AGGACCGAGG TAAAG...GA .GCTTTAACG
LdiadecturusLong-87  GGATGACTTA GTGAGGTCTT AGGACCGAGG TAAAG...GA .GCTTTAACG

LgrandisLong-148  GGATGACTTA GTGAGGTCTT AGGACCGAGG TAATC...GA .GCTTTTATT
LgrandisLong-201  GGATGACTTA GTGAGGTCTT AGGACCGAGG TAATC...GA .GCTTTTATT
LcrassusLong-115  GGATGACTTA GTGAGGTCTT AGGACCGAGG TAATC...GA .GCTTTCATT

LelongatusLong-198  GGATGACTTA GTGAGGTCTT AGGACCGAGG TGATG...GA .GCTTTCATT
LbiformisLong-264  GGATGACTTA GTGAGGTCTT AGGACCGGAG TGATG...GA .GCTTTTATT
LbiformisLong-4  GGATGACTTA GTGAGGTCTT AGGACCGGAG TGATG...GA .GCTTTTATT

LbiformisLong-149  GGATGACTTA GTGAGGTCTT AGGACCGGAG TGATG...GA .GCTTTTATT
LbiformisLong-105  GGATGACTTA GTGAGGTCTT AGGACCGGAG TGATG...GA .GCTTTTATT

LparalongicaudatusLong-143  GGATGACTTA GTGAGGTCTT AGGACCGGAG TGATG...GA .GCTTTTATT
LfragilisLong-224  GGATGACTTA GTGAGGTCTT AGGACCGAAG TAATG...GA .GCTTTTATT

LbreviannulatusLong-124  GGATGACTTA GTGAGGTCTT AGGACCGAAG TAATG...GA .GCTTTTATT
XbakeriXiph-23  GGATGACTTA GTGAGGTCTT AGGACCGAGA CGAAG...GT .GCCTTAATT
XbakeriXiph-47  GGATGACTTA GTGAGGTCTT AGGACCGAGA CGAAG...GT .GCCTTAATT

XamericanumXiph-59  GGATGACTTA GTGAGGTCTT AGGACCGACG TAAAG...GA .GCTTTCGCG
XamericanumXiph-7  GGATGACTTA GTGAGGTCTT AGGACCGACG TAAAG...GA .GCTTTCGCG
XamericanumXiph-10  GGATGACTTA GTGAGGTCTT AGGACCGACA TAAAG...GA .GCTTTCGCG
XamericanumXiph-4  GGATGACTTA GTGAGGTCTT AGGACCGACG TAAAG...GA .GCTTTCGCG
XchambersiXiph-2  GGATGACTTA GTGAGGTCTT AGGACTGAGG TGAAG...GT .GCTTTAACG

GrostochiensisMexico GAGCCATTTC GAGA.AACTC GGGGACGA.. TTATGCGTGT CGGCTTCGGT

101                                 150
LdiadecturusLong-146  AGTTCCTTTG CTTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA
LdiadecturusLong-87  AGTTCCTTTG CTTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA

LgrandisLong-148  AGTTCTTTTG CTTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA
LgrandisLong-201  AGTTCTTTTG CTTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA
LcrassusLong-115  AGTTCTTTTG CTTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA

LelongatusLong-198  AGTTCTTTTG CTTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA
LbiformisLong-264  AGTTCCGTTA CTTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA
LbiformisLong-4  AGTTCTGTTA CTTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA

LbiformisLong-149  AGTTCTGTTA CTTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA
LbiformisLong-105  AGTTCTGTTA CTTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA

LparalongicaudatusLong-143  AGTTCCGTTA CTTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA
LfragilisLong-224  AGTTCTTTTA CTTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA

LbreviannulatusLong-124  AGTTCTTTTA TTTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA
XbakeriXiph-23  GGTGCCTACG TTTTGGAA.. .ATTTGATCG AACTAAGTTA TCTAGAGGAA
XbakeriXiph-47  GGTGCCTACG TTTTGGAA.. .ATTTGATCG AACTAAGTTA TCTAGAGGAA

XamericanumXiph-59  AGTTCTTTTT CGTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA
XamericanumXiph-7  AGTTCTTTTT CGTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA
XamericanumXiph-10  AGTTCTTTTT CGTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA
XamericanumXiph-4  AGTTCTTTTT CGTTGGAA.. .ATTTGATCG AACTACGTTA TCTAGAGGAA
XchambersiXiph-2  AGTGCCTACG CTTCGGAA.. .ATTTGATCG AACTAAGTTA TCTAGAGGAA

GrostochiensisMexico CGTCGCGTTG .ATTGGAACC GATTTAATCG CAGT..GGCT TGAACCGG..

151                                 200
LdiadecturusLong-146  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA
LdiadecturusLong-87  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGGTCATTA

LgrandisLong-148  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA
LgrandisLong-201  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA
LcrassusLong-115  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA

LelongatusLong-198  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA
LbiformisLong-264  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA
LbiformisLong-4  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA

LbiformisLong-149  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA
LbiformisLong-105  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA

LparalongicaudatusLong-143  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA
LfragilisLong-224  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA

LbreviannulatusLong-124  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA
XbakeriXiph-23  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA
XbakeriXiph-47  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA

XamericanumXiph-59  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA
XamericanumXiph-7  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA
XamericanumXiph-10  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA
XamericanumXiph-4  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA
XchambersiXiph-2  GTAAAAGTCG TAACAAGGTT TCCGTAGGTG AACCTGCGGA AGGATCATTA

GrostochiensisMexico GCAAAAGTCG TAACAAGGTA GCTGTAGGTG AACCTGCTGC TGGATCATTA

201                                 250
LdiadecturusLong-146  ACGAGCTGAA TGAATAATGA .......... TAAGGGAAGC GTAT......
LdiadecturusLong-87  ACGAGCTGAA TGAATAATGA .......... TAAGGGAAGC GTAG......

LgrandisLong-148  ACGAGCTAAA ...AATTATA ........TC AAAAAGCCCG ..TT......
LgrandisLong-201  ACGAGCTAAA ...AATTATA ........TC AAAAAGCCCG ..TT......
LcrassusLong-115  ACGAGCTAAA ...AATTATA ........TT AAAAAGCCTG GATA......

LelongatusLong-198  ACGAGCTAAA ...TCGAATA ........TA TACACGCCC. ..........
LbiformisLong-264  ACGAGCTAAA G.AAAATATA ......TTTC TAAAGACCTA TTTA......
LbiformisLong-4  ACGAGCTAAA G.AAAATATA ......TTTC TAAAGACCTA CTTA......

LbiformisLong-149  ACGAGCTAAA G.AAAATATA .TTTTTTTTC GAAAGACCGA TTT.......
LbiformisLong-105  ACGAGCTAAA G.AAAATATA TTTTTTTTTC GAAAGACCGA TTT.......

LparalongicaudatusLong-143  ACGAGCTAAA GAAAAATATA TATATATAAC GACTGA.TGA TTT.......
LfragilisLong-224  ACGAACTAAA G...AATATA .........C TAAAAAACCA GATT......

LbreviannulatusLong-124  ACGAGCTAAA TATATATATA TAT....... ..ATGAACGA ..........
XbakeriXiph-23  ACGAGCTAC. ......GAGA .......... GAGA...CGA ...A......
XbakeriXiph-47  ACGAGCTAC. ......GAGA .......... GAGA...CGA ...A......

XamericanumXiph-59  CCAAGC.... ......TAGA .......... AAAA....GA ...A......
XamericanumXiph-7  CCAAGC.... ......TAGA .......... AAAA....GA ...A......
XamericanumXiph-10  CCAAGC.... ......TAGA .......... AAAA....GA ...A......
XamericanumXiph-4  CCAAGC.... ......TAGA .......... AAAAGAATGA ...A......
XchambersiXiph-2  ACGAGCTAA. ......TAGA .......... GAAAG.GCGA ...A......

GrostochiensisMexico CCCAAGT... ......GATA .........C CAATTCACCA CCTACCTGCT 

251                                 300
LdiadecturusLong-146  .TTGAGATTC GG........ ........GA A......... ....CGTTTG
LdiadecturusLong-87  .TTGAGATTC GG........ ........GA A......... ....CGTTTG

LgrandisLong-148  .CAGAGATTG AG........ .......TGA ATGGCCTATC TCTCTTTCGC
LgrandisLong-201  .CAGAGATTG AG........ .......TGA ATGGCCTATC TCTCTTTCGC
LcrassusLong-115  .GAGAGATTG AG........ .......TGA .......... ..TCCAT..C

LelongatusLong-198  .......... .......... .......... .......... ..........
LbiformisLong-264  .TCGAG.TTT AGTC.AGCG. .GCGGCTTGT ATCGGCCGTC ...CC.TTTC
LbiformisLong-4  .TCGAG.TTT AGTT.AGCGG CGCGGCCTGC ATCGGCTGTC ...GC.TTTC

LbiformisLong-149  ...GAGAGTT AGTC.TGAG. .GTTGCCTGA ATCGGCTGTC ...CCGTATC
LbiformisLong-105  ...GAGAGTT AGTC.TGAG. .GTTGCCTGA ATCGGCTGTC ...CCGTATC

LparalongicaudatusLong-143  ...GAGATTT AGTT.ATTG. .GTCGCCAGT ATCGG.TGTT ...CCTTTTC
LfragilisLong-224  .GAGAGATTG GCTA.A.... .......TGT AAATG....C ...CC..ATC

LbreviannulatusLong-124  ..CGACCGCG AGCCGAGAGA GG.....TGT ATC.GTTCTC ...TCTTAGC
XbakeriXiph-23  .TCGTACG.. AGT....... .......... ...GACTCCG GTCGCTCGGC
XbakeriXiph-47  .TCGTACG.. AGT....... .......... ...GACTCCG GTCGCTCGGC

XamericanumXiph-59  .T.G...CAA AG........ .......... ...GACAG.. ..........
XamericanumXiph-7  .T.GAAAGAA AGC....... .......... ...GACAG.. ..........
XamericanumXiph-10  .T.GAAAGAA AG........ .......... ...GACAG.. ..........
XamericanumXiph-4  .T.GAATGAA AC........ .......... ...GACAG.. ..........
XchambersiXiph-2  .C.GAGCGTA CGG....... .......... ...GAGAGAT CCCGTATGTC

GrostochiensisMexico GTCGAG.TTG AGT....... ......CAGT GTGGGCAAC. .......... 

301                                 350
LdiadecturusLong-146  AATCTCATTG CGCGACCCGT AATCAA.... .......... .....AGTAT
LdiadecturusLong-87  AATCTCATTG CGCGACCCGT AATCAA.... .......... .....AGTAT

LgrandisLong-148  TCTCTC...T CTCCGCGGCT GATCGATTCC A......... ......CCAT
LgrandisLong-201  TCTCTC...T CTCCGCGGCT GATCGATTCC A......... ......CCAT
LcrassusLong-115  TATCTC...T CTTCGCGGCT GATTGATT.. .......... ......CCAT

LelongatusLong-198  .......... .......... ......TT.. .......... ........AT
LbiformisLong-264  TATATC...T C......TTT GATTTGGTCG AAA....ATA TATATACGTT
LbiformisLong-4  ..TATC...T C......TTT GATTTGGTCG AAAATATATA TATATACGAT

LbiformisLong-149  TATCTC...T C..GA...AT AATTCAGTAG AAA..AT... ........AT
LbiformisLong-105  TATCTC...T C..GA...AT AATTCGGTAG AAA..AT... ........AT

LparalongicaudatusLong-143  TATCTC...T CTAGATATAT AATCAGGTCA AAA..ATATA TAAAAATCAT
LfragilisLong-224  TCTCGC...T ...GGTTTAT GTTTCCGTA. .......... ..........

LbreviannulatusLong-124  ...CGG...T C......... CGTT..GTGA AAAAAATCCG T.......AT
XbakeriXiph-23  TTTCTC...G GTTTTTTTAT CCG....... .......... ........AT
XbakeriXiph-47  TTTCTC...G GTTTTTTTAT CCG....... .......... ........AT

XamericanumXiph-59  .....C...G ........AT .AT....... .......... ........AT
XamericanumXiph-7  .....C...G ........AT .AT....... .......... ........AT
XamericanumXiph-10  .....C...G ........AT AAT....... .......... ........AT
XamericanumXiph-4  .....C...G ........AT .AT....... .......... ........AT
XchambersiXiph-2  TTTCTC...G ........A. GAG....... .......... ........AA

GrostochiensisMexico .ACCAC.... .......... .......... .......... ........AT 

351                                 400
LdiadecturusLong-146  ACAGTACTCC AGTGGGAAA. .AGCG..... .....GTAAG GCG......C
LdiadecturusLong-87  ACAGTACTCC AGTGGGAAA. .AGCG..... .....GTAAG GCG......C

LgrandisLong-148  AGC..C.TCG A.TGGGAA.. ACGCG..... ......GTAG GCG.......
LgrandisLong-201  AGC..C.TCG A.TGGGAA.. ACGCG..... ......GTAG GCG.......
LcrassusLong-115  AGCCTC.TCG A.TGGGAAAC ACGCG..... ......GTAG GCG.......

LelongatusLong-198  A....C.TGG A.TGGGA..G AAGCG..... ......GTAG GCG.......
LbiformisLong-264  TGACTCTTCG A.TGGGAAAC ..GCG..... ......GTAG GCG.......
LbiformisLong-4  CGACTCTATG A.TGGTAAAC ..GCG..... ......GTAG GCG.......

LbiformisLong-149  CGACTCTTTG A.CGGGAAAT ..GCG..... ......GTAG GCG.......
LbiformisLong-105  CGACTCTTTG A.CGGGAAAT ..GCG..... ......GTAG GCG.......

LparalongicaudatusLong-143  CGACTCTTTG A.TGGGAATC ..GCG..... ......GTAG GCG.......
LfragilisLong-224  .GCCTC...G A.TGGGAAAC ..GCG..... ......GTAG GCG.......

LbreviannulatusLong-124  CCTCGCGTTG G.GTGAAAAT AAACG..... ......GTAG GCG.......
XbakeriXiph-23  C.......TG A.GGCGAACC GATCGTATAT ACGCGGTAAG GCG.......
XbakeriXiph-47  C.......TG A.GGCGAACC GATCGTATAT ACGCGGTAAG GCG.......

XamericanumXiph-59  .......... A....GAA.. .....TATA. ......GAAT GA........
XamericanumXiph-7  .......... A....GAA.. .....TATA. ......GAAT GA........
XamericanumXiph-10  .......... A....GAA.. .....TATA. ......GAAT GA........
XamericanumXiph-4  .......... A....GAA.. .....TATA. ......GAAT GA........
XchambersiXiph-2  .......... A.GGCGAA.C GAGCGTACG. ......GGAG GAGAGATCCC

GrostochiensisMexico GCCTCCGTTT GTTGTTAA.. ...CGGACA. .......TAT GC......CC 

401                                 450
LdiadecturusLong-146  ..TATAGAT. ..AACGCGCA AAGCCCGTCA CT........ GGGGTGGAAC
LdiadecturusLong-87  TATATAGAT. ..AACGCGCA AAGCCCGTCA CT........ GGGGTGGAAC

LgrandisLong-148  .CGAATAA.. ...T.GCGCG AAATCCGTCC GTC....... ..GTT.AG.G
LgrandisLong-201  .CGAATAA.. ...T.GCGCG AAATCCGTCC GTC....... ..GTT.AG.G
LcrassusLong-115  .CTAATAAT. ..CT.GCGCA AAATCCGTCC ATC....... ..GTT.AG.G

LelongatusLong-198  .C..CTGAT. ..CT.GCGCA AAGTCCGTCC ATC....... ...TT.CG.G
LbiformisLong-264  .CTGTGTAT. ..AT.GCGCG AAGTCCGTCT ATC....... ..CTAGAGAT
LbiformisLong-4  .CTGTGTAT. ..AT.GCGCG AAGTCCGTCT ATC....... ..ATAGAGAT

LbiformisLong-149  .CTG....T. ..AT.GCGCA AAGTCCGTCC ATC....... ..CTAGAGTG
LbiformisLong-105  .CTG....T. ..AT.GCGCA AAGTCCGTCC ATC....... ..CTAGAGTG

LparalongicaudatusLong-143  .CTG....T. ..TT.GCGCA AAGTCCGTCC ATC....... ..CTAGAGGG
LfragilisLong-224  .CGAATAAT. ..GT.GCGCA AAGTCCGTCC ATC....... ..GTTTAG.G

LbreviannulatusLong-124  .CT...AAT. ..CT.GCGCG AAGTCCGTCC GAC....... ..GTTCGGGG
XbakeriXiph-23  .......CT. ..TTAGCGCA AAGTCCGTTT GTC..GGTTC CCGGCTCGAA
XbakeriXiph-47  .......CT. ..TTAGCGCA AAGTCCGTTT GTC..GGTTC CCGGCTCGAA

XamericanumXiph-59  ...AT.TCT. ..AT.TCGC. TAGTC..... GTC...GT.. ...TCGGGAC
XamericanumXiph-7  ...AT.TCT. ..AT.TCGC. TAGTC..... GTC...GT.. ...TCGGGAC
XamericanumXiph-10  ...AT.TCT. ..AT.TCGC. TAGTC..... GTC....... .....GGGAC
XamericanumXiph-4  ...AT.TCT. ..AT.TCGC. TAGTC..... GTC...G... ...TAGGGAC
XchambersiXiph-2  GTTATGTCT. ..TTCTCGA. AAATCCG... GTCCGAGTGA ACCGAGCGAA

GrostochiensisMexico ACTGTGTATG GGCTGGCACA TTGACCAACA AT........ ..GTACGGAC 

451                                                500
LdiadecturusLong-146  TGTGTGTGTG TAAGACTGTG ATAATAATAA ....AGCGGT AGCGAATAAC
LdiadecturusLong-87  TGTGTGTGTG TAAGACTGTG ATAATAATAA ....AGCGGT AGCGAATAAA

LgrandisLong-148  CGATTG.GTT CTA...CGTA ....TAT... ...TATCGGT ..CGAATTTT
LgrandisLong-201  CGATTG.GTT CTA...CGTA ....TAT... ...TATCGGT ..CGAATTTT
LcrassusLong-115  TGATTG.GTT CTA...TGTA GCATTAT... ...TATCGGT ..CGAA.TTA

LelongatusLong-198  TTAGTG.GGG CTAATTACTA GAGATATGAA TC.TATCGGT ..GGAGTTTC
LbiformisLong-264  CGATCG.GTT TC........ .CG.TATA.. ..GT..CGGT ..C......T
LbiformisLong-4  CGATCG.GTT TC........ .CG.TATC.. ..GT..CGGT ..C......T

LbiformisLong-149  TGATTG.GTT CC..GAAATA AAG.TGTC.. ..GT..CGGT ..C......T
LbiformisLong-105  TGATTG.GTT CC..GAAATA AAG.TGTC.. ..GT..CGGT ..C......T

LparalongicaudatusLong-143  CGATTG.GTT CCA.AAAATA AAC.AATCAA TGGT..CGGC ..C......T
LfragilisLong-224  TGATCG.GTA CCG.TA...T AAG.CATA.. ...T..TGGT ..C......T

LbreviannulatusLong-124  TGACCG.GTA CCGCGCGCGA GCG.TATA.. .CGTAACGGT ..C......G
XbakeriXiph-23  TGTTTA.GCA TCAGATTCGG .....AAA.. ....ATAGTG ..AGA.....
XbakeriXiph-47  TGTTTA.GCA TCAGATTCGG .....AAA.. ....ATAGTG ..AGA.....

XamericanumXiph-59  T..ACG.GC. .......CGG G....AAA.. ....AT.GGG ..CGA.....
XamericanumXiph-7  T..ACG.GC. .......CGG G....AAA.. ....AT.GGG ..CGA.....
XamericanumXiph-10  T..ACG.GC. .......CGG G....AAA.. ....AT.GGG ..CGA.....
XamericanumXiph-4  T..ACG.GC. .......CGG G....AAA.. ....AT.GGG ..CGA.....
XchambersiXiph-2  TTCGCG.GC. .......CAG GCGCTAGA.. ....AT.GCG ..CGAGCGTC

GrostochiensisMexico  .......... .......... .......... ....AGCG.. .......... 

501                                 550
LdiadecturusLong-146  TAAGCGGGGC TCTGTGAACG .....AACGT TTT....... ..........
LdiadecturusLong-87  TAAGCGGAGC TCTGTGAACG .....AACGT TTT....... ..........

LgrandisLong-148  TCCCCG.... ...AT.AGTG GGGAAAAGGG .......... ..........
LgrandisLong-201  TCCCCG.... ...AT.AGTG GGGAAAAGGG .......... ..........
LcrassusLong-115  TCCCTG.... ...AT.AGTG GGG.GAAGGG .......... ..........

LelongatusLong-198  TCC....... ........TT GG..AAAGGG .......... ..........
LbiformisLong-264  TCCCTGGTG. .AAAT.ACCG AGGAAAA... .......... ..........
LbiformisLong-4  TCCCCGGTGA TATAT.ACCG AGGAAAAAG. .ATCCGCTG. ..........

LbiformisLong-149  TCCCCGGTG. .T.......G GGGAAAAGGG TACCCGGTG. ..........
LbiformisLong-105  TCCCCGGTG. .T.......G GGGAAAAGGG TACCCGGTG. ..........

LparalongicaudatusLong-143  TCCTCGGTA. .TAAT.GCCG AGGAAAAGGG .......... ..........
LfragilisLong-224  TCCTC..... .CTCT.AAGG AGGAAAAGGG .......... ..........

LbreviannulatusLong-124  TAC..GGTG. .......... .......... .......... ..........
XbakeriXiph-23  .......... ..TAT.AAAG CG...AAAAC CGC.GAGCG. ..........
XbakeriXiph-47  .......... ..TAT.AAAG CG...AAAAC CGC.GAGCG. ..........

XamericanumXiph-59  .....GGCGC T..CT.TGCG CG...AAAGC CTCGG.TCG. ..........
XamericanumXiph-7  .....GGCGC T..CT.TGCG CG...AAAGC CTCGG.TCG. ..........
XamericanumXiph-10  .....GGCGC T..CT.TGCG CG...AAAGC CTCGG.TCG. ..........
XamericanumXiph-4  .....GGCGC T..CT.TGCG CG...AAAGC CTCGG.TCG. ..........
XchambersiXiph-2  CGTGTGTCGG TTCTT.TGCG CGGATAACGC CTCGGATCGG GACCCGAAAA

GrostochiensisMexico .CCCTGTGGG CACATGAGTG TTG....... .......... .......... 

551                                 600
LdiadecturusLong-146  .......... .......TTC GTAGCC.... .......... ..TAGCTGCC
LdiadecturusLong-87  .......... .......TTC GTAGCC.... .......... ..TAGCTGCC

LgrandisLong-148  .......... ........AA GTTACC.... .......... .......GAC
LgrandisLong-201  .......... ........AA GTTACC.... .......... .......GAC
LcrassusLong-115  .......... ........AA GTTACA.... .......... .......GA.

LelongatusLong-198  .......... ........GG GTTTCT.... .......... .......G..
LbiformisLong-264  .......... .......GGA T...CC.... .......... .......TCT
LbiformisLong-4  .......... .....ACGGA TGGGCC.... .......... .......TTT

LbiformisLong-149  .......... .....AATGA .CGACC.... .......... .......GAT
LbiformisLong-105  .......... .....AATGA .CGACC.... .......... .......GAT

LparalongicaudatusLong-143  .......... .......... ..AACC.... .......... .......GAT
LfragilisLong-224  .......... .......... ..AACC.... .......... ..........

LbreviannulatusLong-124  .......... .......... .......... .......... ..........
XbakeriXiph-23  .......... ...TGCGCGA GTGTCC.... .......... .......GAA
XbakeriXiph-47  .......... ...TGCGCGA GTGTCC.... .......... .......GAA

XamericanumXiph-59  .......... ......GTTA GTCGCC.... ACT....... .G....TGAA
XamericanumXiph-7  .......... ......GTTA GTCGCC.... ACT....... .GTGAATGAA
XamericanumXiph-10  .......... ......GTTA GTCGCC.... ACT....... .G....TGAA
XamericanumXiph-4  .......... ......CTTA GTCGCC.... ACT....... .G....TGAA
XchambersiXiph-2  TAGCGAGACT GAATTCGTGA GTCGTCGTTG ACTCGTCGAT AGTGTCCGAA

GrostochiensisMexico .......... ......GGGT GTAACC.... .......... .......... 

601                                 650
LdiadecturusLong-146  T......... ..TTGCGATT GCTAGCGA.. ....GTAGTT TGTCCACTGT
LdiadecturusLong-87  T......... ..TTGCGATT GCTAGCGA.. ....GTAGTT TGTCCACTGT

LgrandisLong-148  GCTA.....A AATTATTATT A....CG... .......... ....ATACTT
LgrandisLong-201  GCTA.....A AATTATTATT A....CG... .......... ....ATACTT
LcrassusLong-115  .CTA.....A A......ATT A....CG... .......... ....GTACTT

LelongatusLong-198  .......... ......GACT A....CG... .......... ......ACTC
LbiformisLong-264  TAAA.....A TATTGGTA.T AC..TCGT.. ....GCGGT. ..TGGGGCTT
LbiformisLong-4  TAAA.....A TATTGGTA.T AT..TCGT.. ....GCGGT. ..TTGGGCTT

LbiformisLong-149  T........A TATCAGTA.T ATAATCGT.. ....G..... ....AGGAGT
LbiformisLong-105  T........A TATCAGTA.T ATAATCGT.. ....G..... ....AGGAGT

LparalongicaudatusLong-143  T........A TATCAGTA.T AT..TCGT.. ....GTAGT. ..TCGGGCTT
LfragilisLong-224  .......... .ATTCGAA.. .....CGT.. ....GAGGTG ACTTACGATT

LbreviannulatusLong-124  .......... TAT....A.T ATCCGCGG.. ....GCACTT A......CTT
XbakeriXiph-23  TG......GA AAT....AGA CC..TCGACG ACCGTCGGTG ATTCGCGTTT
XbakeriXiph-47  TG......GA AAT....AGA CC..TCGACG ACCGTCGGTG ATTCGCGTTT

XamericanumXiph-59  TGAAT...GA AATC..CAGG .C..TCGT.G .TCG.TGGTG CGTCG...AT
XamericanumXiph-7  TGAAT...GA AATC..CAGG .C..TCGT.G .TCG.TGGTG CGTCG...AT
XamericanumXiph-10  TGAAT...GA AATC..CAGA .C..TCGT.G .TCG.TGGTG CGTCG...AT
XamericanumXiph-4  TGAAT...GA AATC..CAGA .C..TCGT.G .TCG.TGGTG TGTCG...AT
XchambersiXiph-2  TGAATCGAGA AGTCGGTCGC .T..TCGTAG .TCGATCGAG CCGCG...AT

GrostochiensisMexico ........GA TGTTGGTGGC CCTATGG... .......GTG AGCCGACGAT 

651                                 700
LdiadecturusLong-146  TATGCGCCAC TCAGCTTGTG T......... .....AGGGT G.GACCGCAG
LdiadecturusLong-87  TATGCGCCAC TCAGCTTGTG T......... .....AGGGT G.GACCGCAG

LgrandisLong-148  AGT......C TCTGCTTTCT T......... .....ATCGC GAGACCGC..
LgrandisLong-201  AGT......C TCTGCTTTCT T......... .....ATCGC GAGACCGC..
LcrassusLong-115  AGT......C TCTGCTTTCT A......... .....ATCGC GAGACCGC..

LelongatusLong-198  TGA......T TCGGCTTTCT T......... .....ATCGC GATACCGC..
LbiformisLong-264  AGT......C TCAGCTTTTG A......... .....ATCCG GAGACCGC..
LbiformisLong-4  ATT......C TCAGCTTTTG A......... .....ATCCG GAGACCGC..

LbiformisLong-149  AGT......C TCAGCTTTTG A......... .....ATCGA GAGACCGC..
LbiformisLong-105  AGT......C TCAGCTTTTG A......... .....ATCGA GAGACCGC..

LparalongicaudatusLong-143  AGT......C TCAGCTTTTG A......... .....ATTGC GAGACCGC..
LfragilisLong-224  AGT......C TCAGCTTTCA T......... .....ATCGC AAGGCCGC..

LbreviannulatusLong-124  AGT......C TCGGCTTTTG A......... .....ATCGT GAGATCGC..
XbakeriXiph-23  AGT......A TCCGTC.GTG .......... ..GACATTAG GA...CGC..
XbakeriXiph-47  AGT......A TCCGTC.GTG .......... ..GACATTAG GA...CGC..

XamericanumXiph-59  CGT....... ........TG .......... ....CA.... GA...CGC..
XamericanumXiph-7  CGT....... ........TG .......... ....CA.... GA...CGC..
XamericanumXiph-10  CGT....... ........TG .......... ....CA.... GA...CGC..
XamericanumXiph-4  CGT....... ........TG .......... ....CA.... GA...CGC..
XchambersiXiph-2  CGT......A CCGGTCGGTG TTTCCGTCGC GGGACATTAG GA...CGG..

GrostochiensisMexico TG........ .CTGCTGTCG .......... ......TCGG GTCGCTGC.. 

701                                 750
LdiadecturusLong-146  TGGATGGACG AAAGTTGGTG GTTGTGTGTG C.GTATGGTA GTTAGTAGTA
LdiadecturusLong-87  TGGATGGACG AAAGTTGGTG GTTGTGTGTG CGGTATGGTA GTTAGTAGTA

LgrandisLong-148  .......... ....GA...G GGTGTAT... T.GT.TGGTA GTTATGC.TA
LgrandisLong-201  .......... ....GA...G GGTGTAT... T.GT.TGGTA GTTATGC.TA
LcrassusLong-115  .......... ....GA...G GGTGTAT... C.GT.CGGTA GTTAGGC.TA

LelongatusLong-198  .......... ....GT...G GGTGTGT... C.GG.TTGTA GTCAGGC.TA
LbiformisLong-264  .......... ....GT...G GTTGTGT... TGGT.TCGTA GTTAATC.TA
LbiformisLong-4  .......... ....GT...G GTTGTGT... TGGT.TCGTA GTTAATC.TA

LbiformisLong-149  .......... ....GT...G GTTGTGT... TGGT.TTGTA GTTAGGC.TA
LbiformisLong-105  .......... ....GT...G GTTGTGT... TGGT.TTGTA GTTAGGC.TA

LparalongicaudatusLong-143  .......... ....GT...G GTTGTGT... TGGT.TCGTA GTTAGGC.TA
LfragilisLong-224  .......... ....GT...G GCTGTGT... CGGT.T.GTA GTCAGGC.TA

LbreviannulatusLong-124  .......... ....GT...G GTAGTGT... TGGT.T.GTA GTCAGGC.TA
XbakeriXiph-23  .......... ....GT..TG GTTGTAG... TGG......A GTCAGGA.TA
XbakeriXiph-47  .......... ....GT..TG GTTGTAG... TGG......A GTCAGGA.TA

XamericanumXiph-59  .......... ....GTC..G GTTGTAG... CGG......A GTTGGGA.TA
XamericanumXiph-7  .......... ....GTC..G GTTGTAG... CGG......A GTTGGGA.TA
XamericanumXiph-10  .......... ....GTC..G GTTGTAG... CGG......A GTTGGGA.TA
XamericanumXiph-4  .......... ....GTC..G GTTGTAG... CGG......A GTTGGGA.TA
XchambersiXiph-2  .......... ....GTCAAG GTTGTAG... CGG......A GTTTGGA.TA

GrostochiensisMexico .......... ....GCCAAC GGAGGAAGCA CG..CCCACA G...GGC..A 

751                                 800
LdiadecturusLong-146  CGAAAGC... .GT....... .GAATACCGT G.......AA CGGAC.....
LdiadecturusLong-87  CGAAAGC... .GT....... .GAATACCGT G.......AA CGGAC.....

LgrandisLong-148  CCCGATCTCC CGG....... .GAATGCGGT GCGAT..TAG GAGGT.....
LgrandisLong-201  CCCGATCTCC CGG....... .GAATGCGGT GCGAT..TAG GAGGT.....
LcrassusLong-115  TCCGATCTCC CGG....... .GAATGCGGT GCGGT..TAG AAGGC.....

LelongatusLong-198  CCCGATCTCC CGG....... .CGTTGCGGT GCGAT..TCG AAGGT.....
LbiformisLong-264  CCCAATCTTC CGG....... .GAGTGCGGT GCGAT..TCG AGAGT.....
LbiformisLong-4  CCCAATCTGC CGG....... .GAATGCGGT GCGAT..TCG AGAGT.....

LbiformisLong-149  CCCAATCTGC CGG....... .GAATGCGGT GCGAT..TCA AGAGT.....
LbiformisLong-105  CCCAATCTGC CGG....... .GAATGCGGT GCGAT..TCA AAAGT.....

LparalongicaudatusLong-143  CCCAATCTGC CGG....... .GAATGCGGT GCGAT..TCG AGAGT.....
LfragilisLong-224  CCCGATCTCC CGG....... .GAATGCGGC GCGAA..T.G AGGGT.....

LbreviannulatusLong-124  CCCAATCTCC ACT....... .GAATGCGAT GCGAT..TCA AGGGT.....
XbakeriXiph-23  .CCTACCCAC CGTCCTAATA TTAATCCCGC GCGAATGTCA CGGATCAACT
XbakeriXiph-47  .CCTACCCAC CGTCCTAATA TTAATCCCGC GCGAATGTCA CGGATCAACT

XamericanumXiph-59  .CCTACCCGC GGTC...... .....TCTGC .CGAT..TTA C.GAT.....
XamericanumXiph-7  .CCTACCCGC GGTC...... .....TCTGC .CGAT..TTA C.GAT.....
XamericanumXiph-10  .CCTACCCGC GGTC...... .....TCTGC .CGAT..TTA C.GAT.....
XamericanumXiph-4  .CCTACCCGC GGTC...... .....TCTGC .CGAT..TTA C.GAT.....
XchambersiXiph-2  .CCTACCCGC CGTCCTAATA CGAATCCTGC GTGAA..TAA ...AG.....

GrostochiensisMexico CCCTAACGGC TG........ ....TGCTG. .......... .......... 

801                                 850
LdiadecturusLong-146  ..GCCCCGTC TACTGCGGCG ATTAT..... ......CGCG .....GAGAA
LdiadecturusLong-87  ..GCCCCGTC TACTGCGGCG ATTAT..... ......CGCG .....GAGAA

LgrandisLong-148  ...GCGCG.. ........GG GGTTT..... ......CCCG CCGTTGAGAT
LgrandisLong-201  ...GCGCG.. ........GG GGTTT..... ......CCCG CCGTTGAGAT
LcrassusLong-115  ...GTGCG.. ........GG GGTTT..... ......CCCG CCGTTGAGAT

LelongatusLong-198  ...GCGCG.. ........GG GGCTT..... ......CCCG CCGTCGAGGT
LbiformisLong-264  ...GCGCGT. .......G.G GGTGT..... ....ACCGCG CCGTTGAGAC
LbiformisLong-4  ...GCGTGC. .......G.G GGTGT..... ....ACCGCG CCGTTGAGAC

LbiformisLong-149  ...ACGCGT. .......G.G GGTGT..... ....ACCGCG CCGTTGAGAC
LbiformisLong-105  ...ACGCGT. .......G.G GGTGT..... ....ACCGCG CCGTTGAGAC

LparalongicaudatusLong-143  ...ACGTGT. .......G.G GGTGT..... ....ACCGCG CCGTTGATAC
LfragilisLong-224  .....GTGT. .......GCG GGTGT..... ......CGTG CCAGTGAGAC

LbreviannulatusLong-124  ...GTGCGT. .........G GGTTT..... ......CACG CCGGCGAGA.
XbakeriXiph-23  AAAACGCGTA TTATCTGTCG GTCGTTGGTC TCCGACCTCG C....GGGAT
XbakeriXiph-47  AAAACGCGTA TTATCTGTCG GTCGTTGGTC TCCGACCTCG C....GGGAT

XamericanumXiph-59  ......CGTA TA..C..... G......... ......CGCG C....GCGA.
XamericanumXiph-7  ......CGTA TA..C..... G......... ......CGCG C....GCGA.
XamericanumXiph-10  ......CGTA TACAC..... G......... ......CGCA T....GCGA.
XamericanumXiph-4  ......CGTA TAGCC..... G......... ......CGCG C....GCGA.
XchambersiXiph-2  ......CGGA TAACCCGTCG G......... ......TGCG A....GCGAT

GrostochiensisMexico .....GCGTC .......... ..TGT..... .......GCG TCGTTGAG.. 

851                                 900
LdiadecturusLong-146  T......... .......... .......... .......... .......GTA
LdiadecturusLong-87  T......... .......... .......... .......... .......GTA

LgrandisLong-148  TGAGGGATT. .......... TTTAATC... .......... .......GTA
LgrandisLong-201  TGAGGGATT. .......... TTTAATC... .......... .......GTA
LcrassusLong-115  TAAGGG.GA. .......... TCTAACC... .......... .......GTA

LelongatusLong-198  AAATGG.... .......... ...AGTC... .......... .......GT.
LbiformisLong-264  T...T.AGTC ....CTTACT TGTATACTAA TATATA.... ....CGGGTT
LbiformisLong-4  C...T.AGTC ....CTTACT TGTATACTAA TATATATATA TATGCGGGTC

LbiformisLong-149  C...T.ATTC ....CTTACT TTTATACT.. .......... ......GGTC
LbiformisLong-105  C...T.ATTC ....CTTACT TTTATACT.. .......... ......GGTC

LparalongicaudatusLong-143  T...TGAGTC CAAACTTGCT TTTATACT.. .......... ......GATA
LfragilisLong-224  TATGGGAAAG AAAAAGAACC T.....CT.. .......... ....CGTGT.

LbreviannulatusLong-124  .......... .......... ....TCCT.. .......... .....GAGTA
XbakeriXiph-23  .......... .......... .......... .......... ..........
XbakeriXiph-47  .......... .......... .......... .......... ..........

XamericanumXiph-59  .......... .......... .......... .......... ..........
XamericanumXiph-7  .......... .......... .......... .......... ..........
XamericanumXiph-10  .......... .......... .......... .......... ..........
XamericanumXiph-4  .......... .......... .......... .......... ..........
XchambersiXiph-2  C......... .......... .......... .......... .......GAC

GrostochiensisMexico .......... .......... .......... .......... .......... 

901                                 950
LdiadecturusLong-146  ...TATTCCC ATTGTCAGAC G...ATCGGG AA........ ..........
LdiadecturusLong-87  ...TATTCCC ATTGTCAGAC G...ATCGGG AA........ ..........

LgrandisLong-148  ATATATATGT ATATAGCGAC CC.TTTTTCG AC......CC ......GATA
LgrandisLong-201  ATATATATGT ATATAGCGAC CC.TTTTTCG AC......CC ......GATA
LcrassusLong-115  AGGTCT...T ATTTCATGGC CC.TTTTTCG AA......CT ......GATA

LelongatusLong-198  ........CT GTTCGGGGAC CCGTTTGGGG AAGGGCTGCC ......GTTT
LbiformisLong-264  CGG.TTCG.G AATGGA..AC C.CTTTCGGA AAAAAGGACC TTC.......
LbiformisLong-4  CGG.TTCG.G AATGGA..AC C.CTTTCGGA AAAAAGGACC TTC.......

LbiformisLong-149  TGG.ATCG.T TTTGGG..AC C.CTTTCGGG AAAAAGGACC GTC...GATC
LbiformisLong-105  TGG.ATCG.. TTTGGG..AC C.CTTTCGGG AAAAAGGACC GTC...GATC

LparalongicaudatusLong-143  CGG.AATG.G CTTGGA..AC C.CTTTCGGG AAAAAGGACT GTCCTTGATT
LfragilisLong-224  ..G.ATGGCC AATGGA..AC C.CTTTC.GA AAAAAGGTCC TT......TA

LbreviannulatusLong-124  AGG.GT.... AAAGGAGTAC CGCGAT..TA AAAAATATAT AT.....ATA
XbakeriXiph-23  ....AGTGTA AGCC.....C GGTTTTCAAG A....G.... ..........
XbakeriXiph-47  ....AGTGTA AGCC.....C GGTTTTCAAG A....G.... ..........

XamericanumXiph-59  .......... .......GA. ...TCTC... .......... ..........
XamericanumXiph-7  .......... .......GA. ...TCTC... .......... ..........
XamericanumXiph-10  .......... .......GA. ...TTTC... .......... ..........
XamericanumXiph-4  .......... .......GA. ...TATC... .......... ..........
XchambersiXiph-2  ATAAAGTGTA AGTCGAGGAG GCTTCTCGGG ACGACG.... ..........

GrostochiensisMexico  .......... .........C GGTTGTTGCG .......... .......... 

951                                 1000
LdiadecturusLong-146  .....CTAAG CGCCG....T TCGTTATCGA ........CA .....GCG..
LdiadecturusLong-87  .....CTAAG CGCCG....T TCGTTATCGA ........CA .....GCG..

LgrandisLong-148  ATTCGCTACG ..TGGAA... ...ATATG.. ........CA ....GACG..
LgrandisLong-201  ATTCGCTACG ..TGGAA... ...ATATG.. ........CA ....GACG..
LcrassusLong-115  ATTTGCTATA ..TGGAAATA CGTATATG.. ........CA ....GACG..

LelongatusLong-198  ATCGTCTA.. .......... ...GTAT... ........CA ....GACG..
LbiformisLong-264  ...T.AT.CG ....GAAATA T..ATACG.A TCG.....CA ....GACG..
LbiformisLong-4  ...T.AT.CG ....GAA... ...ATACG.A TCG.....CA ....GACG..

LbiformisLong-149  T..T.ATAAG ....GAACGA T..ATAAT.A TCG.....CA ....GACG..
LbiformisLong-105  T..T.ATAAG ....GAACGA T..ATAAT.A TCG.....CA ....GACG..

LparalongicaudatusLong-143  TAAA.ATAAG ....GAACCA T..ATATT.A TCG.....CA ....GACA..
LfragilisLong-224  TGCTAATATG ....GAATTC TGGATA.... .CA.....CA ....GACG..

LbreviannulatusLong-124  TACGCGTACG ..TTGGCCGG TGTATACGCG GCGTGGTTCA ....GACG..
XbakeriXiph-23  ...CTTTACG AATGGAATTC TCGCTATA.. .......GCA ....GACG..
XbakeriXiph-47  ...CTTTACG AATGGAATTC TCGCTATA.. .......GCA ....GACG..

XamericanumXiph-59  ......TGCG ATTC..AT.. ....TA.... .......TCA ....GACG..
XamericanumXiph-7  ......TGCG ATTC..AT.. ....TA.... .......TCA ....GACG..
XamericanumXiph-10  ......TGCG ATTC..AT.. ....TA.... .......TCA ....GACG..
XamericanumXiph-4  ......TGCG ATTC..AT.. ....TATC.. .......TCA ....GACG..
XchambersiXiph-2  ...CTGTCCG AGTCGAAT.. ....GAAT.. .......GCA TAACGACGCC

GrostochiensisMexico ...CCTTGCG .......... .......... ........CA ....GA.... 

1001                                1050
LdiadecturusLong-146  .......... .......... .......... TGTTCGAGAA CTATGCTGG.
LdiadecturusLong-87  .......... .......... .......... TGTTCGAGAA CTATGCTGG.

LgrandisLong-148  .......... .......... .......... ..TTCG.GAA TTAAGTTC..
LgrandisLong-201  .......... .......... .......... ..TTCG.GAA TTAAGTTC..
LcrassusLong-115  .......... .......... .......... ..TTCG.GAA TTAAGTTC..

LelongatusLong-198  .......... .......... .......... ..TTTG.GAA TTAAGTT...
LbiformisLong-264  .......... .......... .......... ..TTCG.GGA TCATGTCCG.
LbiformisLong-4  .......... .......... .......... ..TTCG.GGA TCATAT.CG.

LbiformisLong-149  .......... .......... .......... ..TTCG.GAG TC...TACG.
LbiformisLong-105  .......... .......... .......... ..TTCG.GAG TC...TACG.

LparalongicaudatusLong-143  .......... .......... .......... ..TTCG.GAA TC...TCGC.
LfragilisLong-224  .......... .......... .......... ..TTTG.GAA T..TTTGCGA

LbreviannulatusLong-124  .......... .......... .......... ..TTCG.GAA TTCAGGCGGC
XbakeriXiph-23  .......... .......... .......... TCCCCG.GG. ..........
XbakeriXiph-47  .......... .......... .......... TCCCCG.GG. ..........

XamericanumXiph-59  .......... .......... .......... ..TTCG.GGA ..........
XamericanumXiph-7  .......... .......... .......... ..TTCG.GGA ..........
XamericanumXiph-10  .......... .......... .......... ..TTCG.GGA ..........
XamericanumXiph-4  .......... .......... .......... ..TTCG.GGA ..........
XchambersiXiph-2  GAGAGTAGAA CACGGAGAAG GTTACGCTAT TATTAG.AGA ..........

GrostochiensisMexico .......... .......... .......... ..TATGCTAA C......... 

1051                                1100
LdiadecturusLong-146  .......... ..TAGAA... .TACGAGCAG C.....AGCA GCAGCGAATA
LdiadecturusLong-87  .......... ..TAGAA... .TACGAGCAG C.....AGCA GCAGCGAATA

LgrandisLong-148  ACCGG..... ...CGA.... .GTTG..TAG CG........ ...GGGAAAA
LgrandisLong-201  ACCGG..... ...CGA.... .GTTG..TAG CG........ ...GGGAAAA
LcrassusLong-115  ACCAG..... ...CGA.... .GTTG..CAG CG........ ...GGGAAAA

LelongatusLong-198  TTCAA..... ...AGA.... .G......CG CG........ ...GGGAAAA
LbiformisLong-264  GTC.GGT... ...CGA.... .GTCGGTTGG ...AGTAGG. ...GGGAAAA
LbiformisLong-4  GTC.GGT... ...CGA.... .GTCGGTTGG ...AGTAGG. ...GGGAAAA

LbiformisLong-149  GCCCGAT... ...TGA.... .GATGGTTGG ...AGAAGGC GATGGGAAAA
LbiformisLong-105  GCCCGAT... ...TGA.... .GATGGTTGG ...AGAAGGC GATGGGAAAA

LparalongicaudatusLong-143  GTCTGAT... ...CGA.... .GTTGATTAG ...AGTAGG. ...GGGAAA.
LfragilisLong-224  GGGTGAT... ..CCGA.... .GTACGATAG ...AG..... .ATGGAAAAA

LbreviannulatusLong-124  GCGAAATAGA GAGAGA.... .GACTAGTAG CGAAGTAGG. ...GGGAAAA
XbakeriXiph-23  .......... ....GAA... ..AC...... .......GTT TCCTTACGAA
XbakeriXiph-47  .......... ....GAA... ..AC...... .......GTT TCCTTACGAA

XamericanumXiph-59  .......... ..TCGA.... .GACG..... .......GT. ..CGTA.AAG
XamericanumXiph-7  .......... ..TCGA.... .GACG..... .......GT. ..CGTA.AAG
XamericanumXiph-10  .......... ..TCGA.... .GACG..... .......GT. ..CGTA.AAG
XamericanumXiph-4  .......... ..TCGA.... .GACG..... .......GT. ..CGTA.AAG
XchambersiXiph-2  .......... GGTAGAAAAC GGACGTCCCC GGTAATCGTA CCCGTA.GAA

GrostochiensisMexico .......... .ATGGA.... .......... .......... ...GTGTA.. 

1101                                1150
LdiadecturusLong-146  ........CT GCCGCTGGAC CAGTTGAGAG AACACACGCT GG.ACGCGCG
LdiadecturusLong-87  ........CT GCCGCTGGAC CAGTTGAGAG AACACACGCT GG.ACGCGCG

LgrandisLong-148  ..TTATATAT ACCGCG.... .AAT...... ....CTCGCT AGTG.GCTTG
LgrandisLong-201  ..TTATATAT ACCGCG.... .AAT...... ....CTCGCT AGTG.GCTTG
LcrassusLong-115  ..T..TACAT ACCGCT.... .AAT...... ....CTCGAT AGTA.GCTTG

LelongatusLong-198  .....TGTAT ACCGCT.... .CTT...... ....TTCGA. ..AC.GCTGA
LbiformisLong-264  TATTGTGCCT ACTGCT.... .AATCG.... ....CTCGTC GGTTAGCGTG
LbiformisLong-4  TAT..TGCCT ACTCCT.... .AATCG.... ....CTCGTC GGTTCGCGTG

LbiformisLong-149  TATATTGCCT ACAGCT.... .AACCT.... ....CTTGTT GGTGCGTGTG
LbiformisLong-105  TATATTGCCT ACAGCA.... .AACCT.... ....CTTGTT GGTGCGTGTG

LparalongicaudatusLong-143  ...ATTGCCT ACTTCT.... .AATAT.... ....CTCGTC GGTGCGTGTG
LfragilisLong-224  T.TCTCTACT ACTACG.... .AATCTG... GATCCACATC GCT.....TG

LbreviannulatusLong-124  ......GCCT ACTG...... ..ACCGA... GTGTCTT.TC TG.CCGCTGG
XbakeriXiph-23  T......... .CGTAT.... ...TTTA... A......... ...G.GAGCG
XbakeriXiph-47  T......... .CGTAT.... ...TTTA... A......... ...G.GAGCG

XamericanumXiph-59  TTTTATATAT ATATAT.... .A.TATA... TCC....... ...G.GCTCG
XamericanumXiph-7  TTT....... ...TAT.... .A.TATA... TCC....... ...G.GCTCG
XamericanumXiph-10  T......... ..ATAT.... .A.TAT.... .CC....... ...G.GCTCG
XamericanumXiph-4  T......... ..ATAT.... .A.TATA... ACC....... ...G.GCTCG
XchambersiXiph-2  TGAACGAAAG GCGGAG.... .AGTTTA... TCCTTTCGAC GGGG.GAGCG

GrostochiensisMexico .......... GCTGCT.... .......... .......... .....ACTCC 

1151                                1200
LdiadecturusLong-146  TTTAGTTCCT CGAAGGGTAC CTATCG..AA TG........ .CTAACG.CT
LdiadecturusLong-87  TTTAGTTCCT CGAAGGGTAC CTATCG..AA TG........ .CTAACG.CT

LgrandisLong-148  ATT.CTTCTT T...GGGTAC CTATCGGCGC TG........ .TTAACG.CT
LgrandisLong-201  ATT.CTTCTT T...GGGTAC CTATCGGCGC TG........ .TTAACG.CT
LcrassusLong-115  ATT.CTTCTT T...GGGTAC CTATCAGCGC TG........ .CTAACG.CT

LelongatusLong-198  GTT.CTTCTT C...GGGTAC CTATCAGCTC TG........ .CTTACG.CT
LbiformisLong-264  GTT.CTTCTT C...GGGTAC CTATCGGCGC TGCTATC..A ACTAACG.CT
LbiformisLong-4  GTT.CTTCTT T...GGGTAC CTATCGGCGC TGCTATC..A ACTAACG.CT

LbiformisLong-149  ATT.CTTCTT T...GGGTAC CTATCGGTGC TGCTATCT.. ACTAACG.CT
LbiformisLong-105  ATT.CTTCTT T...GGGTAC CTATCGGTGC TGCTATCT.. ACTAACG.CT

LparalongicaudatusLong-143  ATT.CTT.TT T...GGGTAC CTATCGGTGC TGCTATCTAC ACTAACG.CT
LfragilisLong-224  ATT.CTTCTT C...GGGTAC CTATCAGTGC AG........ .CTAACG.CT

LbreviannulatusLong-124  ATT.CTTCTT C...GGGTAC CTATCGGTGC TG........ .CTAACG.CT
XbakeriXiph-23  TTCCCTTCTT C...GGGTAC CTATC.GAAT TT........ .CTAACGCC.
XbakeriXiph-47  TTCCCTTCTT C...GGGTAC CTATC.GAAT TT........ .CTAACGCC.

XamericanumXiph-59  ATT.CTTCTT C...GGGTAC CTATC.GAA. .G........ .CTAACGCCT
XamericanumXiph-7  ATT.CTTCTT C...GGGTAC CTATC.GAA. .G........ .CTAACGCCT
XamericanumXiph-10  ATT.CTTCTT C...GGGTAC CTATC.GAA. .G........ .CTAACGCCT
XamericanumXiph-4  ATT.CTTCTT C...GGGTAC CTATC.GAA. .G........ .CTAACGCCT
XchambersiXiph-2  ATTGCTTATT C...GGGTAC CTATC.GAA. TG........ .CTAACG.CA

GrostochiensisMexico AT..GTTGTA CGTGCCGTAC CTTGCGGCA. TG........ TCT.GCG.CT 

1201                                1250
LdiadecturusLong-146  ACAGT..TGC GTC..TGGCT G.TACAG... ...AAACG.C GTTAGATTCG
LdiadecturusLong-87  ACAGT..TGC GTC..TGGCT G.TACAG... ...AAACG.C GTTAGATTCG

LgrandisLong-148  ACAGC..TCC GTC..TGGCT G.TAAAG... ...ATACG.C GTCAGTGCTG
LgrandisLong-201  ACAGC..TCC GTC..TGGCT G.TAAAG... ...ATACG.C GTCAGTGCTG
LcrassusLong-115  ACAGC..TCC GTC..TGGCT G.TAAAG... ...ATATG.C GTCAGCGCTG

LelongatusLong-198  ACAGT..TCC GTC..TGGCT G.TAAAG... ...AAACG.C GTCGGAGCTG
LbiformisLong-264  ACAGT..TCC GTC..TGGCT G.TAAAG... ...AAACG.C GTCGGTGCCG
LbiformisLong-4  ACAGT..TCC GTC..TGGCT G.TAAAG... ...AAACG.C GTCGGTGCCG

LbiformisLong-149  ACAGT..TCC GTC..TGGCT G.TAAAG... ...AAATG.C GTCAGTGCCG
LbiformisLong-105  ACAGT..TCC GTC..TGGCT G.TAAAG... ...AAATG.C GTCAGTGCCG

LparalongicaudatusLong-143  ACAGT..TCC GTC..TGGCT G.TAAAG... ...AAACG.C GTCAGTGCCG
LfragilisLong-224  ACAGT..TCC GTC..TGGCT G.TAAAG... ...ATACG.C GTCTGCACTG

LbreviannulatusLong-124  ACAGT..TCC GTC..TGGCT G.TAAAG... ...AAACG.C GTCAGTGCCG
XbakeriXiph-23  GCGGTAA.CC GTC..TGGCC GC..GCGAAC GAGTTACG.C GTTAGATTCG
XbakeriXiph-47  GCGGTAA.CC GTC..TGGCC GC..GCGAAC GAGTTACG.C GTTAGATTCG

XamericanumXiph-59  GCGGT..TTC GTC..TGGCC G.TAGCG... G..ATTAG.C GTTAGTTTCG
XamericanumXiph-7  GCGGT..TTC GTC..TGGCC G.TAGCG... G..ATTAG.C GTTAGTTTCG
XamericanumXiph-10  GCAGT..TTC GTC..TGGCT G.TAGCG... G..ATTAG.C GTTAGTTTCG
XamericanumXiph-4  GCGGT..TTC GTC..TGGCC G.TAGCG... G..ATTAG.C GTTAGTTTCG
XchambersiXiph-2  GCGGTAATCC GTC..TGGCC GCTAACC... GAAAGACG.C GTTAGATTCG

GrostochiensisMexico TGTGTGCTAC GTCCGTGGCC G.TGATG... ...AGACGAC GT..GTT... 

1251                                1300
LdiadecturusLong-146  A.AATCCTTG TATAAACGTA TTTA...... .....CCGTG CGTAA.....
LdiadecturusLong-87  A.AATCCTTG TATAAACGTA TTTA...... .....CCGTG CGTAA.....

LgrandisLong-148  .GAATCCTTT T.CC..CCTA TATA...... .....CCCTT TA.....CC.
LgrandisLong-201  .GAATCCTTT T.CC..CCTA TATA...... .....CCCTT TA.....CC.
LcrassusLong-115  .GAATCCTTT T.TC..CCTA TAT....... ......CCTT TAC...CCC.

LelongatusLong-198  .GAATCCTTA C.TC..CCTT CGTA...... .....CTCGA TACTTGGCCG
LbiformisLong-264  .GAATCCG.T T.TC..CCTA TTGA...... ........TT GAAC......
LbiformisLong-4  .GAATCCG.T T.TC..CCTA TTGA...... ........TT GAAC......

LbiformisLong-149  .GAATCCGTT T.TC..CCTA TTGA...... ........TA GAAC......
LbiformisLong-105  .GAATCCGTT T.TC..CCTA TTGA...... ........TT GAAC......

LparalongicaudatusLong-143  .GAATCCGTT T.TC..CCTA TTGA...... ........TT GAAT......
LfragilisLong-224  .GAATCCATT T.TT..TCTG TT........ .......... ...C......

LbreviannulatusLong-124  .GAATCC... ...T..CCTA TAGT...... ........AT GAA.......
XbakeriXiph-23  .GTATCCCTA T.TCGATCTT TCGTTTGACC GTCTCCCGTT TCTGAC...C
XbakeriXiph-47  .GTATCCCTA T.TCGATCTT TCGTTTGACC GTCTCCCGTT TCTGAC...C

XamericanumXiph-59  AGGA..CC.. ......CCTT CC........ ....CC.... .CTC......
XamericanumXiph-7  AGGA..CC.. ......CCTT .C........ ....CC.... .CTT......
XamericanumXiph-10  AGGA..CC.. ......CC.T TC........ ....CCACTG TGTG......
XamericanumXiph-4  AGGA..CC.. ......CCTT TC........ ....CCA... .GTG......
XchambersiXiph-2  .GTATCCCTA T.TCGGCCTT TCG....... ...ACTAGTA CGTGACGAGC

GrostochiensisMexico AGGACCCGTG ......CCT. .......... .......... .......... 

1301                                1350
LdiadecturusLong-146  ...TCTAGTA T.ACACGGAC .......... .......... ..........
LdiadecturusLong-87  ...TCTAGTA T.ACACGGAC .......... .......... ..........

LgrandisLong-148  ......GGTA A.AAAAGGAC TGGTT..... .......... .........T
LgrandisLong-201  ......GGTA A.AAAAGGAC TGGTT..... .......... .........T
LcrassusLong-115  ......GGTA T.AAAAGGAC TGG.T..... .......... .........T

LelongatusLong-198  TATTGAGGGA A.AAAGAGAC .......... .......... ..........
LbiformisLong-264  ..GATTGGTA A.AAATGGAC CGATA..... .......... .........T
LbiformisLong-4  ..GATTGGTA A.AAACGGAC CGATC..... .......... .........T

LbiformisLong-149  ..GAGTGGTA ATAAATGGAC C..TC..... .......... .........T
LbiformisLong-105  ..GAGTGGTA AAAAATGGAC C..TC..... .......... .........T

LparalongicaudatusLong-143  ..GAGTGGTA A.AAATGGAC C..TC..... .......... .........T
LfragilisLong-224  ..CA...... ........AC .......... .......... ..........

LbreviannulatusLong-124  .......... .......... .......... .......... ..........
XbakeriXiph-23  CCGATTGGTT TATATGGGTC CGAATACGTA GGAACAG... ...GAGCGGT
XbakeriXiph-47  CCGATTGGTT TATATGGGTC CGAATACGTA GGAACAG... ...GAGCGGT

XamericanumXiph-59  .....GGG.. ..GAAGGGGC AGATT...TA ..AAGAGT.. ......CGCT
XamericanumXiph-7  .....GGG.. ..GAAGGGGC AGATT...TA ..AAGAGT.. ......CGCT
XamericanumXiph-10  .....TAG.. ..GAAGGGGC AGATT...TA ..AAGAGT.. ......CGCT
XamericanumXiph-4  .....TGG.. ..GAAGGGGC AGATT...TA ..AAGAGT.. ......CGCT
XchambersiXiph-2  CTAACGGG.. ..AAAGGTTT AGGTT...CC ..GAGCGTGC ACGGTCCGAA

GrostochiensisMexico ......GGCA T...TGGCAC .......... .......... .......... 

1351                                1400
LdiadecturusLong-146  .......... .....GGATA CAAGGGGAGG CTTAAAGAGC CGTTGGCTCC
LdiadecturusLong-87  .......... .....GGATA CAAGGGGAGG CTTAAAGAGC CGTTGGCTCC

LgrandisLong-148  GGTTAT.... .AGGGGGAA. ...GGTGAGG TTTAAAGAGT CGTTGACTCC
LgrandisLong-201  GGTTAT.... .AGGGGGAA. ...GGTGAGG TTTAAAGAGT CGTTGACTCC
LcrassusLong-115  GGTTCT.... .A.GGGGAA. ...GGTGAGG TTTAAAGAGT CGTTGACTCC

LelongatusLong-198  GG........ ...AGAGAA. ...GGTGAGG TTCAAAGAGT CGTCGGCTCC
LbiformisLong-264  TGTTCT.... ..TAGGGAAT CTCGGTGAGG TTTTAAGAGT CGTTGGCTCC
LbiformisLong-4  TGTTCT.... ..TAGGGAAT CTCGGTGAGG TTTTAAGAGT CGTTGGCTCC

LbiformisLong-149  TGTTAT.... ..TAGGGAAT CTCGGTGAGG TTTCAAGAGT CGTTGGCTTC
LbiformisLong-105  TGTTAT.... ..TAGGGAAT CTCGGTGAGG TTTCAAGAGT CGTTGGCTTC

LparalongicaudatusLong-143  CGTTAT.... ..TAGGGAAT CTCGGTGAGG TTTAAAGAGT CGTTGGCTCC
LfragilisLong-224  .......... ....GGGAAA AT.GGTGAGG CTTAAAGAGT CGTTGGCTCC

LbreviannulatusLong-124  ...TAT.... .ATAGGGAAA A.AGGTGAGG TTTAAAGAGT CGTCGGTTCC
XbakeriXiph-23  TCGATTCGAA GAAAGCGAAT ACGGGTTAGG TTTAAAGAGT CATCGGTTCC
XbakeriXiph-47  TCGATTCGAA GAAAGCGAAT ACGGGTTAGG TTTAAAGAGT CATCGGTTCC

XamericanumXiph-59  GG..CTC... .TCGTCGAAT A......... ....AAGAG. ..........
XamericanumXiph-7  GGCTCTC... .TCGTCGAAT A......... ....AAGAG. ..........
XamericanumXiph-10  GG..CTC... .TCGTCGAAT A......... ....AAGAG. ..........
XamericanumXiph-4  GG..CTC... .TCGTCGAAT A......... ....AAGAG. ..........
XchambersiXiph-2  CGAACTCGAA GGCGACGAAT A.GGGGTAGG TTCGAAGAGT CGCCGGTTC.

GrostochiensisMexico  .......... .......... ......GTGG TTT.AAGACT TG........ 

1401                                1450
LdiadecturusLong-146  TGGT..GAGA AAACTGACAG GAGCGACTG. .CGTAGAAGC GTTTGAA...
LdiadecturusLong-87  TGGT..GAGA AAACTGACAG GAGCGACTG. .CGTAGAAGC GTTTGAA...

LgrandisLong-148  .........G GGACT.CGGC TGTCGTCCA. ..GT.GAAAA TATGG.....
LgrandisLong-201  .........G GGACT.CGGC TGTCGTCCA. ..GT.GAAAA TATGG.....
LcrassusLong-115  .........G GGACT.CAGC TTGCCACCG. ..GT.GAAAA TGTGG.....

LelongatusLong-198  .........T GGACT.CGGT TCCCGGC... .......... TAAGG.....
LbiformisLong-264  ........TT G.ACT.CGGT GTTCGGTTGA TCGT.GAAAA GGTCG.....
LbiformisLong-4  ........TT G.ACT.CGGT GTTCGGTTGA TCGT.GAAAA GGTCG.....

LbiformisLong-149  ........TT GAACT.CGGT GTTCGGTTGA TCAT.GAAAA GGTCG.....
LbiformisLong-105  ........TT GGACT.CGGT GTTTGGTTGA TCAT.GAAAA GGTCG.....

LparalongicaudatusLong-143  ........TT G.ACT.CGGT GTTCGGTAGA TCGT.GAAAA GGTCG.....
LfragilisLong-224  .........G GGACT.CGAC CTTCGG.... .......... ..........

LbreviannulatusLong-124  ........TA TAGAT.CGA. ....GG.... ...G.GAAAA CAT.T.....
XbakeriXiph-23  GGAATAAAAG GAACGGCCGA TTTCG..AGC GATC.GAATG TAT.GTAC..
XbakeriXiph-47  GGAATAAAAG GAACGGCCGA TTTCG..AGC GATC.GAATG TAT.GTAC..

XamericanumXiph-59  .......AGC GATCT..CG. CTTCG..AAC TCGC.GAAAT TTTCGAAC..
XamericanumXiph-7  .......AGC GATCT..CG. CTTCG..AAC TCGC.GAAAT TTTCGAAC..
XamericanumXiph-10  .......AGC GATCT..CG. CTTCG..AAC TCGC.GAAAT TTTCGAAC..
XamericanumXiph-4  .......AGC GATCT..CG. CTTCG..AAC TCGC.GAAAT TTTCGAAC..
XchambersiXiph-2  ...TTGTAGC GCACG..GGT CTTCG..A.. .CGC.G...T TATCGAACGA

GrostochiensisMexico .......... .......... .......... .......... .......... 

1451                                1500
LdiadecturusLong-146  .......... ........TG TAAGCGTCCA CACCAGCAAG ACGA.AT...
LdiadecturusLong-87  .......... ........TG TAAGCGTCCA CACCAGCAAG ACGA.AT...

LgrandisLong-148  .......... ........CG CGA.TGCTGA G....GGAAA AATAGATCGG
LgrandisLong-201  .......... ........CG CGA.TGCTGA G....GGAAA AATAGATCGG
LcrassusLong-115  .......... ........TG CAA.CGCTGA G....GG.AA AATAGATCGG

LelongatusLong-198  .......... ........CC GGG.CGCTGA G....G.... ....GATC..
LbiformisLong-264  .......... ........CC GAA.T..CGA G....GGAAA ATTA.AT..T
LbiformisLong-4  .......... ........CC TAA.T..CGA G....GGAAA ATTA.ATTAT

LbiformisLong-149  .......... ........CC TAA.T..CGA G....GGAAA ATTA.ATT..
LbiformisLong-105  .......... ........CC TAA.T..CGA G....GGAAA ATTA.ATT..

LparalongicaudatusLong-143  .......... ........CC TAA.T..CGA G....GGAAA ATTA.ATTGC
LfragilisLong-224  .......... .......... ....C..CGA G....GGAAA ATT...TCCC

LbreviannulatusLong-124  .......... ........AT TAC.T..CGA .....TCTAT ATGT.TTTAT
XbakeriXiph-23  .....ACCAG CGAGTGTTAG TAC.CGGTTA GTATCGAACG AATATAT...
XbakeriXiph-47  .....ACCAG CGAGTGTTAG TAC.CGGTTA GTATCGAACG AATATAT...

XamericanumXiph-59  .......... ......CTCG T...CGTCTA GTA......A A....AT...
XamericanumXiph-7  .......... ......CTCG T...CGTCTA GTA......A A....AT...
XamericanumXiph-10  .......... ......CTCG T...CGT.TA GTA......A A....AT...
XamericanumXiph-4  .......... ......CTCG T...CGT.TA GTA......A A....AA...
XchambersiXiph-2  ATATTATATG ATAGCGCTCG G...AG.CGA ATA......A AGCCCGT...

GrostochiensisMexico .......... .......... .......... .......... .....AT... 

1501                                1550
LdiadecturusLong-146  .......... ....GAGAGA GCCATATATA TGTATACTC. ..........
LdiadecturusLong-87  .......... ....GAGAGA GAGCCATATA TGTATACTC. ..........

LgrandisLong-148  AGTGACCATA TTTGGAACCG CGGGAAAT.. ..TTTACGCG T.......TG
LgrandisLong-201  AGTGACCATA TTTGGAACCG CGGGAAAT.. ..TTTACGCG T.......TG
LcrassusLong-115  AGTGGCCATA TTTGGAACTG .GGAAAAT.. ..TGTATGAG C.......CG

LelongatusLong-198  ..TG.CC... GTTGGAGCGG CTG....C.. ..TTTA.... .........G
LbiformisLong-264  A......... .TAGGAGCAA CCGG...... ..TTTA.... .........G
LbiformisLong-4  A......... .TAGGAGCAA CCGG...... ..TTTA.... .........G

LbiformisLong-149  A......... .TAGGAGCAA CTGG...... ..TTTA.... .........G
LbiformisLong-105  A......... .TAGGAGCAA CTGG...... ..TTTA.... .........G

LparalongicaudatusLong-143  A......... .TAGGAGCAA CCGG...... ..TTTA.... .........G
LfragilisLong-224  G......... .CAGGAGTGA CTGG...... ..TTCG.... .........G

LbreviannulatusLong-124  G......... .CAGGAACGA CTGG...... ..TTCG.... .........G
XbakeriXiph-23  .......ATA CTAAGCGGGA AGGGACTCTG CGTTT..... ..........
XbakeriXiph-47  .......ATA CTAAGCGGGA AGGGACTCTG CGTTT..... ..........

XamericanumXiph-59  .......A.. .GA....CGA CGG......G TGTTT..... ........CG
XamericanumXiph-7  .......A.. .GA....CGA CGG......G TGTTT..... ........CG
XamericanumXiph-10  .......A.. .GA....CGA CGG......G TGTTT..... ........CG
XamericanumXiph-4  .......AAA TGA....CGA CGG......G TGTTT..... ........CG
XchambersiXiph-2  .......TAA CGA....GGA CGG......C CGTTTACTCG CGAGCGAACG

GrostochiensisMexico .......... .......... .......... .......... .........G 

1551                                1600
LdiadecturusLong-146  ACTCTCTCAG C..TGTGTGT GTGTGTAC.. .......... ..........
LdiadecturusLong-87  ACTCTCTCAG CTGTGTGTGT GTGTGTAC.. .......... ..........

LgrandisLong-148  A..TG.GAAT ATGAAATAGC CCTAATACTC GCCACGGAGG ATAG......
LgrandisLong-201  A..TG.GAAT ATGAAATAGC CCTAATACTC GCCACGGAGG ATAG......
LcrassusLong-115  A..TGCGAAT ATGAAAGAGC CCTAATACTC GCCATTGAGG AGAGACGGAA

LelongatusLong-198  AACTGGGAAT ACG....... .....TAC.. .........G AT........
LbiformisLong-264  AACTCGGAAA A....TTTAT ...CGTA... .......... ..........
LbiformisLong-4  AACTCGGAAA A....TTTGT ...CGTA... .......... ..........

LbiformisLong-149  AACTAGGAAA ATATGTATGT ...AATA... .......... ..........
LbiformisLong-105  AACTAGGAAA ATATGTATGT ...AATA... .......... ..........

LparalongicaudatusLong-143  AACTAGGAAA A........T ...CATA... .......... ..........
LfragilisLong-224  AACTGTGCGA ATCGGTGTAT ACCACTA... .......... ..........

LbreviannulatusLong-124  AGCTTAGTA. .....TATAT .....TAC.. .......... ..........
XbakeriXiph-23  AA..AGG... .....TGTTT ATTCGTAA.. .......... ..........
XbakeriXiph-47  AA..AGG... .....TGTTT ATTCGTAA.. .......... ..........

XamericanumXiph-59  AA..GGG... ......G.TT CGTCGTTC.. .......... ..........
XamericanumXiph-7  AA..GGG... ......G.TT CGTCGTTC.. .......... ..........
XamericanumXiph-10  AA..GGG... ......G.TT CGTCGTTC.. .......... ..........
XamericanumXiph-4  AA..GGG... ......G.TT CGTCGTTC.. .......... ..........
XchambersiXiph-2  AA..CGGAAC TAGAGTG.TC AGTCGGAC.. .......... ..........

GrostochiensisMexico A......... .......... .......... .......... .......... 

1601                                1650
LdiadecturusLong-146  .......... .......... .......... .......... ..........
LdiadecturusLong-87  .......... .......... .......... .......... ..........

LgrandisLong-148  ....TCTGTC TCTCTTTGAC GAGGGTAAAT AGGCGGCGCT TTCTATTCCG
LgrandisLong-201  ....TCTGTC TCTCTTTGAC GAGGGTAAAT AGGCGGCGCT TTCTATTCCG
LcrassusLong-115  AGTCTCTCTC TATCTCTGAC GAGGGTAAAT AATCGGTGCT TTCTATTCTT

LelongatusLong-198  .......... .......... .......AAT .....GTGCG T.........
LbiformisLong-264  .......... .......... .......... ......AG.. ..........
LbiformisLong-4  .......... .......... .......... ......AG.. ..........

LbiformisLong-149  .......... .......... .......... ......CG.. ..........
LbiformisLong-105  .......... .......... .......... ......CG.. ..........

LparalongicaudatusLong-143  .......... .......... .......... ......CG.. ..........
LfragilisLong-224  .......... .......... .......... ......AG.. ..........

LbreviannulatusLong-124  .......... .......... .......... ......CG.. ..........
XbakeriXiph-23  .......... .......... .......... ..GA...... ..........
XbakeriXiph-47  .......... .......... .......... ..GA...... ..........

XamericanumXiph-59  .......... .......... .......... ..GGG..... ..........
XamericanumXiph-7  .......... .......... .......... ..GGG..... ..........
XamericanumXiph-10  .......... .......... .......... ..GAG..... ..........
XamericanumXiph-4  .......... .......... .......... ..GGG..... ..........
XchambersiXiph-2  .......... .......... .......... ..GGGCAGCA GCGTACCTTC

GrostochiensisMexico .......... .......... .......... .......... .......... 

1651                                1700
LdiadecturusLong-146  .......... .GTGTGAACG CCGACGCCAG TTCAGGGCAC ACGAATGTCA
LdiadecturusLong-87  .......... .GTGTGAACG CCGACGCCAG TTCAGGGCAC ACGAATGTCA

LgrandisLong-148  TACCTACTCG CGTATATGGT TCCAAATTGG TTCGGGACGA CCGA....GA
LgrandisLong-201  TACCTACTCG CGTATATGGT TCCAAATTGG TTCGGGACGA CCGA....GA
LcrassusLong-115  TACATACCGG TGAATATGGT TCCGAATTGG TTCGGGACGT CCTC....TC

LelongatusLong-198  .......... ......TGGT TCTG.AGCGG TTCGGGGCGC CTGCTTAGGC
LbiformisLong-264  .......... ......AGTT TCTG.ATCGG TTCTGGGCGT CCT.CG..CT
LbiformisLong-4  .......... ......AGTT TCTG.ATCGG TTCTGGGCGT CCT.TT..CT

LbiformisLong-149  .......... ......TGGT TCTG.ATCAG TTCGGGGCGT CCT..T..CT
LbiformisLong-105  .......... ......TGGT TCTG.ATCAG TTCGGGGCGT CCT..T..CT

LparalongicaudatusLong-143  .......... ......TGGT TCTG.ATCGG TTCGGGGCGT TCTTCT..CT
LfragilisLong-224  .......... ......CAGT TCCA.ATCAG TTCAGGATGT GAT..G..AT

LbreviannulatusLong-124  .......... ......TAGT TCCA.ATCGG TTCTGGGTGT CTTCAT..TC
XbakeriXiph-23  .......... .......... .....AACGG CTCGGGACGA CGAAT..C.C
XbakeriXiph-47  .......... .......... .....AACGG CTCGGGACGA CGAAT..C.C

XamericanumXiph-59  .......... .......... ......AT.. .TCTGG.... ...GT.....
XamericanumXiph-7  .......... .......... ......AT.. .TCTGG.... ...GT.....
XamericanumXiph-10  .......... .......... ......AT.. .CCTGG.... ...GT.....
XamericanumXiph-4  .......... .......... ......AT.. .CCAGG.... ...GT.....
XchambersiXiph-2  TGACCTCTAG AGTACTCGCG ACGTGAATGG CTCCGGACGT GAAGT..CTC

GrostochiensisMexico .......... .......... .........G TGCCGG.... .......... 

1701                                1750
LdiadecturusLong-146  GTG....... .......... TCCGGGCGGC CGCCCTTCAA AAACCAAA..
LdiadecturusLong-87  GTG....... .......... TCCGGGCGGC CGCCCTTCAA AAACCAAA..

LgrandisLong-148  GGACG..... .......... TCCGGGCGAC CGCC...CAG AATCCAAACT
LgrandisLong-201  GGACG..... .......... TCCGGGCGAC CGCC...CAG AATCCAAACT
LcrassusLong-115  GGACG..... .......... ACCGGGCGAC CGCC...CGG AATCCAAACT

LelongatusLong-198  GGGTG..... .......... TTCGGGCGAC CGCC...CGA AATCCAAACC
LbiformisLong-264  GTTCG..... .......... TCCGGGCGAC CGCC...CGA AATACAAACT
LbiformisLong-4  GTTCG..... .......... TCCGGGCGAC CGCC...CGA AATACAAACT

LbiformisLong-149  GGTCG..... .......... TCCGGGCGAC CGCC...CAA AATACAAACT
LbiformisLong-105  GGTCG..... .......... TCCGGGCGAC CGCC...CAA AATACAAACT

LparalongicaudatusLong-143  GTTCG..... .......... TCCGGGCGAC CGCC...CAA AATACAAACT
LfragilisLong-224  GAACG..... .......... TCCGGGCGAC CGCC...CGA AATATAAACT

LbreviannulatusLong-124  GATCGATCGA TCGATAGACA TCCGGGCGAC CGCC...CGA TAAACAAACC
XbakeriXiph-23  AGTCG..... .......... TCCGGGTGAC CGCC...CGA TACATATATA
XbakeriXiph-47  AGTCG..... .......... TCCGGGTGAC CGCC...CGA TACATATATA

XamericanumXiph-59  ..TCG..... .......... CCCGGGTGAC CGCC...CGA AACAAAAA..
XamericanumXiph-7  ..TCG..... .......... CCCGGGTGAC CGCC...CGA AACAAAAA..
XamericanumXiph-10  ..TCG..... .......... CCCGGGTGAC CGCC...CGA AACAAAAA..
XamericanumXiph-4  ..TCG..... .......... CCCGGGTGAC CGCC...CGA AACAAAAA..
XchambersiXiph-2  TATCG..... .......... TCCGGGTGAC CGCC...CGA AA.TAGAA..

GrostochiensisMexico .......... .......... ..CAGGC.AC CGCC...... .....AGCTT 

1751                                1800
LdiadecturusLong-146  ...ACTATCC AATGAACTGA ACGTATATGT ATA....... ..........
LdiadecturusLong-87  ...ACTATCC AACGAACTGA ACGTATATGT ATA....... ..........

LgrandisLong-148  TTTAC...TC T.......GA AAGC.GATTT ATCGGACTCA TAGA..AAGG
LgrandisLong-201  TTTAC...TC T.......GA AAGC.GATTT ATCGGACTCA TAGA..AAGG
LcrassusLong-115  TTTAC...TC T.......GA AAGC.GATTT ATCAGACTCT TAGA..AAGG

LelongatusLong-198  TATAC.GTTT T...AAAATA AAGCTGGTTT CTATCTCGGA TAGAATAAGG
LbiformisLong-264  GATACTA.TT TT.GAAATTA AAGA..ATTT .TAGTCCTCT TACGGTAAGG
LbiformisLong-4  GATACTA.TA TT.GAAATTA ACGA..ATTT .TAGTCCTCT TACGGTATGG

LbiformisLong-149  .ATA....TC TT.GAAATCA ACG..TATTT .TAGTCCTCT TACGGTAAGG
LbiformisLong-105  .ATA....TC TT.GAAATCA ACG..TATTT .TAGTCCTCT TACGGTAAGG

LparalongicaudatusLong-143  GATACAATTA TTAGAAATCA ATGAATATTT .TAGTCCTCT TACGGTAAGG
LfragilisLong-224  TATAC...TT TT.....TAA AAGCTGTTTC .TA....TCT GACTCTAAGG

LbreviannulatusLong-124  AACACT..TT TTAAAAATT. ....TTATTT ATCGTTCTCT G.CGGAAAGG
XbakeriXiph-23  TTTTATATTC GTAT.ATTAA ATGTTCACTC G.A....... .....TA...
XbakeriXiph-47  TTTTATATTC GTAT.ATTAA ATGTTCACTC G.A....... .....TA...

XamericanumXiph-59  ....ATATTC TCA..AATAT A.....A.TC GTA....... .....TA...
XamericanumXiph-7  ....ATATTC TCA..AATAT A.....A.TC GTA....... .....TA...
XamericanumXiph-10  ....ATATTC TCA..AATAT A.....A.TG GTA....... .....TA...
XamericanumXiph-4  ....ATATTC TCA..AATAT A.....A.TG GTA....... .....TA...
XchambersiXiph-2  ....ATTTTC TTAG.AATAT ATATATA.GC GTT....... .....TACTC

GrostochiensisMexico TTTCCCATTT TTA....... ...TTTATTT TT........ .....TATG. 

1801                                1850
LdiadecturusLong-146  .......... .......... .......... .........A ACGAATCCTA
LdiadecturusLong-87  .......... .......... .......... .........A ACGAATCCTA

LgrandisLong-148  TTGAGTCTGG CT........ .....GAATA TA....AAAA ATGAATCC.T
LgrandisLong-201  TTGAGTCTGG CT........ .....GAATA TA....AAAA ATGAATCC.T
LcrassusLong-115  TAGAGTCTGG CT........ .....GAATA TA....AAAA ..GAATCC.T

LelongatusLong-198  T......... .......... ........TA TC....AATA ACGAATCC.T
LbiformisLong-264  TA.AGCGGGT CTAA...... AAACCGATAA TC.GT..ATA ACGAATCC.T
LbiformisLong-4  TA.AGTGGGT CTGA...... AAAACGAAAA TC.GT..ATA ACGAATCC.T

LbiformisLong-149  TA.AGTGGGG CTAAA...AT AA...GAAAA TA.AT..ATA ACGAATCC.T
LbiformisLong-105  TA.AGTGGGG CTAAA...AT AA...GAAAA TA.AT..ATA ACGAATCC.T

LparalongicaudatusLong-143  TA.AGGGTGT CTGAA...AT AAAATGAAAA TT.AT..ATA ACGAATCC.T
LfragilisLong-224  AA.A.....A CTATA...GT CAGAAGAAGT GAGAT..ATA ACGAATCT.A

LbreviannulatusLong-124  TA....GAGT CGATACGTGT ATAACGTATA TATATACATA ACGAATCC.T
XbakeriXiph-23  ...AG..... .......... .......AGA GAAC..GAAA TCGAATCCTT
XbakeriXiph-47  ...AG..... .......... .......AGA GAAC..GAAA TCGAATCCTT

XamericanumXiph-59  ...AG..... .......... .......AAA GAA...AGAA TCTAAT....
XamericanumXiph-7  ...AG..... .......... .......AAA GAA...AGAA TCTAAT....
XamericanumXiph-10  ...AG..... .......... .......AAA GAA...AGAA TCTAAT....
XamericanumXiph-4  ...AG..... .......... .......AAA GAA...AGAA TCTAAT....
XchambersiXiph-2  GCGAG..... .......... .......AGT GAACCGAATA TCGAATCCTT

GrostochiensisMexico .......... .......... .......... ......CAAT TCGATTGCTA 

1851                                1893
LdiadecturusLong-146  AGAGA...TT C...CATTCT AAGCGGTGGA TCACTCGGCT CGT
LdiadecturusLong-87  AGAGA...TT C...CATTCT AAGCGGTGGA TCACTCGGCT CGT

LgrandisLong-148  AGAGA...TT C...CATTCT AAACGGTGGA TCACTCGGCT CGT
LgrandisLong-201  AGAGA...TT C...CATTCT AAACGGTGGA TCACTCGGCT CGT
LcrassusLong-115  AGAGA...TT C...CATTCT AAACGGTGGA TCACTCGGCT CGT

LelongatusLong-198  GGAGA...TT C...CATTCT AAGCGGTGGA TCACTCGGCT CGT
LbiformisLong-264  GGAGA...TT C...CATTCT AACCGGTGGA TCACTCGGCT CGT
LbiformisLong-4  GGAGA...TT C...CATTCT AACCGGTGGA TCACTCGGCT CGT

LbiformisLong-149  GGAGA...TT C...CATTCT AAGCGGTGGA TCACTCGGCT CGT
LbiformisLong-105  GGAGA...TT C...CATTCT AAGCGGTGGA TCACTCGGCT CGT

LparalongicaudatusLong-143  GGAGA...TT C...CATTCT AAGCGGTGGA TCACTCGGCT CGT
LfragilisLong-224  ATCGA...TT C...CATTCT ACGCGGTGGA TCACTCGGCT CGT

LbreviannulatusLong-124  ATAGAGATTT C...CATTCT AAGCGGTGGA TCACTCGGCT CGT
XbakeriXiph-23  AGCGA...TT C...CATTCT AAGCGGTGGA TCACTCGGCT CGT
XbakeriXiph-47  AGCGA...TT C...CATTCT AAGCGGTGGA TCACTCGGCT CGT

XamericanumXiph-59  ..AGA...TT CCATCATTCT AAGCGGTGGA TCACTCGGCT CGT
XamericanumXiph-7  ..AGA...TT CCATCATTCT AAGCGGTGGA TCACTCGGCT CGT
XamericanumXiph-10  ..AGA...TT CCATCATTCT AAGCGGTGGA TCACTCGGCT CGT
XamericanumXiph-4  ..AGA...TT CCATCATTCT AAGCGGTGGA TCACTCGGCT CGT
XchambersiXiph-2  CGAGA...TT C...CATTCT AAGCGGTGGA TCACTCGGCT CGT

GrostochiensisMexico AAATA...TT C...TAGTCT TATCGGTGGA TCACTCGGCT CGT

Fig. 5. Alignment of nucleotide bases of ITS1 rDNA nucleotide sequence for Longidorus a n d Xiphinema (primers in bold, 
18S, 5.8S sequence underlined) 

Fig. 2. Blue-white screening on ITS1 clones 
hosted in competent E.coli JIM109 on selective 
and differential agar (LB/Ampicillin /X-gal) plate 
to identify recombinant plasmid . 

Results

Fig. 6. Some Longidorus species from Arkansas
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