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Introduction

The Balsaminaceae family includes two genera: Impatiens
and H. trifloral. H. triflora includes only one species, but Impa-
tiens comprises around 1000 species [1-3]. There are currently
352 species of Impatiens recorded in China, of which approxi-
mately three-quarters are endemic to China [4]. The majority

i

Abstract

In order to examine the genetic and evolutionary con-
nections of Impatiens, the F3H genomic DNA sequences of
28 species of Impatiens were extracted by degenerate prim-
ers. The key findings are as follows: The sequence of the F3H
gene CDS coding region is very conservative, although the
sequences of the first and second introns are highly variable,
and the F3H gene CDS coding region is mostly composed of
base conversions. The base substitution and transversion of
the CDS coding region sequence, the first intron sequence,
the second intron sequence, and the combined analysis of
two intron sequences did not reach saturation, enabling
the sequence to be used for future phylogenetic analysis.
Evolutionary research demonstrated that the phylogenetic
tree based on CDS coding region sequence and two intron
sequence joint analysis was roughly comparable with the
usual classification of Impatiens. The Impatiens materials
used in this investigation are limited, and the genetic link
architecture of Impatiens must be expanded and improved.
The F3H gene might be utilized as a novel molecular marker
in conjunction with the trait index of conventional categori-
zation. It may be used to evaluate the genetic connection of
Impatiens and offer a better scientific basis for later Impa-
tiens categorization.

of these species are found in southwest and northwest China,
particularly the southwest provinces. The species are the most
abundant [5,6,7] and Yunnan has the highest population den-
sity in the country [8]. Due of its many plant species and in-
tricate plant morphology, Impatiens has been studied using
morphology [9,10], plant anatomy [11], and plant palynology
[12,13,14] in order to determine its origin and evolution. With
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the advancement of molecular systematics in Impatiens, we can
observe that nriTS sequences and cpDNA sequences have been
extensively examined [15,16,17,18], but few people pay atten-
tion to the development of its introns [19].

Introns were formerly regarded to be useless. Introns in the
genome are currently regarded to put a considerable load on
many cells and may have a number of negative impacts on gene
expression [20,21]. However, other experts believe that introns
provide more benefits throughout the evolution process, which
may explain why introns have been conserved for so long [22].
There is still opportunity for investigation in the molecular sys-
tematics of Impatiens, both at home and abroad. The amino
acid sequence, the first intron sequence, and the second intron
sequence have high potential for demonstrating Impatiens’
evolutionary connection.

Table 1: The distribution of the part of Impatiens.

This research examined the evolutionary connection be-
tween 28 species of Impatiens based on the F3H gene coding
region and intron sequences in order to offer molecular phy-
logenetic data for phylogenetic analysis and the gathering and
use of superior germplasm resources. It also has significant
theoretical implications for the study of the evolution of other
Impatiens plants.

Materials and Methods
Plant materials and DNA extraction

A total of 28 species (or varieties) of Impatiens were collect-
ed, and the sampling information statistics are shown in Table
1. Genomic DNA of 28 species of Impatiens was extracted ac-
cording to the instructions of the BioTeke DNA extraction kit.

Number Species Locality Plant height /cm Distribution altitude /m
1 1. uliginosa Laoyuhe Park 40-80 1453
2 I. cyathiflora Dabao Mountain 30-60 2720
3 I. racemosa var. Anlong County 80-90 1146
4 I. delavayi Dali 30-50 3158
5 1. corchorifolia Zhuanlong Town 30-50 2292
6 1. cyanantha Jizu Mountain 30-54 2475
7 I. arguta Ailao Mountain 30-50 1433
8 1. chlorosepala Wangmo County 30-50 821
9 I. napoensis Anlong County 40-50 1347
10 I. siculifer Fanjing Mountain 40-50 530
11 I. clavigera Wenshan City 20-30 1387
12 1. ruiliensis Fugong County 40-60 1228
13 I. stenosepala Fanjing Mountain 25-35 730
14 I. corchorifolia var. Wenshan City 30-50 2100
15 I. dicentra Fanjing Mountain 40-120 530
16 Impatiens Greenhouse planting 20-30 1407
17 I. pinetorum Gaoligong Mountain 30-60 2207
18 I. rectangula Gaoligong Mountain 30-70 2700
19 Unknow1 Xundian 35-70 1347

20 I. faberi Wenshan City 60-70 1350
21 I. loulanensis Anlong County 80-120 1741
22 1. aquatilis Suiyang County 20-30 1260
23 I. tubulosa Fugong County 40-60 1228
24 I. polyceras Xundian 20-75 2279
25 Unknow2 Xundian 30-50 2826
26 I. radiata Xundian 40-50 2826
27 I. guizhouensis Fanjing Mountain 20-30 870
28 I. siculifer var. Fanjing Mountain 40-50 530

F3H genome cloning of some plants in Impatiens

Referring to the F3H gene sequence in I. uliginosa transcrip-
tome and comparing it with the F3H gene sequence of other
plants reported by NCBI, degenerate primers were designed
for highly conserved regions including introns. The following
primers: JB.F3H.F:GTKGCYTACAATRWATTCAGC and JB.F3H.R:
CATYTTCCTC-YTRTACATYTC (K=G/T, Y=C/T, R=A/G, W=A/T).

The genomic DNA of 28 species (or varieties) of Impatiens
was extracted as a template, and JB.F3H.F, JB.F3H.R is the prim-

er for PCR amplification of F3H genomic DNA of different spe-
cies (or varieties) of Impatiens. A typical amplification assay of
40 ul contained 3.2 ulL of High Pure dNTPs (2.5 mM), 4.8 ulL
of 10xEasyTaq Buffer (+Mg?*), 2.0 uL of each primer, 0.4 ulL of
EasyTaq DNA Polymerase, 2.0 uL of Template DNA and 25.6 uL
of ddH,0. The PCR reaction procedures are 95 ° C for 5min, 95
° Cfor 50s, 52 ° C for 30s, 72 ° C for 1min for 10s, and 72 ° C for
10min. Take 8ul PCR product and 4ul 6* loading buffer to beat
and mix, and use 1.2% gel electrophoresis to detect whether
the PCR product is correct. The PCR amplification products
whose target bands are consistent with the expected results
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will be sequenced by Sheng gong Biotechnology Co., Ltd.
Sequence Analysis of 28 species of Impatiens

The F3H genomic DNA sequences of 28 species of Impa-
tiens were analyzed by using the software DNAMAN multiple
sequence alignment. The codon preference of its coding region,
the content of GC and GC3s in the sequence were analyzed us-
ing the online software EMNOSS explore. In software MEGA
7.0, the base substitution of CDS coding region sequence is
calculated by the Maximum Likelihood Estimate of Substitution
Matrix function, the overall average genetic distance is calcu-
lated by the Computer Overall Mean Distance function, and the
p distance, s distance and v distance of the coding region, the
first intron sequence, the second intron sequence and the joint
analysis of the two intron sequences of F3H gene are calculat-
ed by Computer Pairwise Distance. Drawing scatter plot with
s distance and v distance as the vertical axis and p-distance as
the horizontal axis, combined with Excel software. The phylo-
genetic tree of the coding region, the first intron sequence, the
second intron sequence and the joint analysis of the two intron
sequences of the F3H gene of 28 species of Impatiens is con-
structed by ML method in MRGA7.0 software.

Results
Cloning results of F3H genomic DNA of some Impatiens

The extracted DNA of 28 Impatiens species (or variations)
was electrophoretically tested, and the bands were single and
brilliant without primer dimer, suggesting specific amplification
(Figure S1, Figure S2, Figure S3).

M 1 2 3 4
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500bp

250bp
100bp

Figure S1: Electrophoretic detection of gDNA PCR amplification
of F3H in Impatiens.

Note: M: DL 2000+ DNA Marker; 1: I. uliginosa; 2: I. cyathiflora; 3:
I. racemosa var.; 4: I. delavayi; 5: I. corchorifolia; 6: I. cyanantha; 7:
I. arguta; 8: I. chlorosepala; 9: |. napoensis; 10: 1. siculifer;
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Figure S2: Electrophoretic detection of gDNA PCR ampli-
fication of F3H in Impatiens.
Note: M: DL 2000+ DNA Marker; 1: I. clavigera; 2: I. ruilien-
sis; 3: 1. stenosepala; 4: I. corchorifolia var.; 5: I. dicentra; 6:
Impatien; 7: I. pinetorum; 8: I. rectangula; 9: Unknown; 10:
I. faberi;
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Figure S3: Electrophoretic detection of gDNA PCR ampli-
fication of F3H in Impatiens.

Note: M: DL 2000+ DNA Marker; 1: I. loulanensis; 2: I. ruil-
iensis; 3: I. aquatilis; 4: I. polyceras; 5: Unknown2; 6: I. ra-
diata; 7: I. guizhouensis; 8: I. siculifer var.
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Figure S4: Homologous gDNA sequence alignment of
F3H gene in 28 species Impatiens.

Analysis of F3H Genomic DNA Sequences of 28 Impatiens

The location and length of partial coding sections and introns
of F3H gene fragments were identified by comparing the F3H
genome sequences of I. uliginosa with other NCBI plants cloned
in our laboratory. The F3H genomic DNA segments of 28 dif-
ferent Impatiens species were cloned. Except for I. siculife, I.
stenosepala, I. corchorifolia var., and I. tubulosa, the F3H ge-
nomes of the remaining 24 Impatiens had three exons and two
introns. In contrast, I. tubulosa had only one intron sequence.
Only partial sequences of the F3H genome coding region were
recovered from /. siculife, I. stenosepala, and I. corchorifolia var.
Table 2 shows the lengths of the isolated sequence fragments,
the first intron sequence, and the second intron sequence.
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Table 2: length of 28 species Impatiens F3H gene sequence.

Species The part of gene/bp | Intron 1/bp | Intron 2/bp

I. uliginosa 1104 80 92
I. cyathiflora 849 138 79
I. racemosa var. 1067 170 100
I. delavayi 863 65 68
I. corchorifolia 827 73 75
I. cyanantha 863 65 68
I. arguta 1144 153 108
I. chlorosepala 843 75 93
I. napoensis 836 70 92
I. siculifer 833

I. clavigera 745 170 102
I. ruiliensis 836 79 82
I. stenosepala 401

I. corchorifolia var. 582

I. dicentra 976 81 92
Impatiens 847 74 71
I. pinetorum 863 66 75
I. rectangula 863 68 71
Unkwon1 869 70 87
I. faberi 857 119 99
I. loulanensis 876 61 75
1. aquatilis 839 117 79
I. tubulosa 845 170 0
1. polyceras 866 97 99
Unknown2 840 118 90
I. radiata 824 69 65
1. guizhouensis 845 138 78
1. siculifer var. 775 129 67

Alignment and Analysis of F3H Gene of 28 Impatiens

The CDS coding region sequencing of F3H genomic gDNA
from 28 Impatiens species was determined to be generally
conservative. The F3H genomic sequence of most Impatiens
plants is similar to that of other plants, with three exons and
two introns. It was also discovered that the intronic sequence
of Impatiens' F3H gene group varies widely, with the length of
the first intron ranging from tens to hundreds of bp. Even F3H
genomic sequences like I. tubulosa only have the first intron.

Codon bias analysis of CDS coding regions of F3H gene in
28 Impatiens

I. siculifer has the lowest CAl value for the F3H gene (0.653),
whereas /. napoensis has the highest (0.723). The lowest ENc
value was 49.314 for I. chlorosepala, while the maximum ENc
value was 61.000 for four species of /. siculifer var., I. clavigera,
I. siculifer, and I. cyanantha. The GC content ranges between 40
and 60%, with the GC3s level around 50% (Table 3). The statis-
tics of codon bias in the F3H gene coding region of 28 Impatiens
species demonstrate that the GC content and GC3s content ac-
count for around half of the total number of codons. There is no
obvious preference for F3H gene codons of 28 Impatiens spe-
cies.

Table 3: Code bias analysis of dense CDS coding region of F3H
gene of Impatiens.

Species CAI ENc GC3s(%) GC(%)
I. uliginosa 0.657 54.782 51.63 48.37
I. cyathiflora 0.660 57.044 57.60 51.00
I. racemosa var. 0.682 56.558 59.98 48.86
I. delavayi 0.684 59.750 41.81 48.32
I. corchorifolia 0.673 58.678 46.90 47.37
I. cyanantha 0.674 61.000 40.42 47.85
I. arguta 0.672 57.010 41.73 42.78
I. chlorosepala 0.692 49.341 38.79 44.72
I. napoensis 0.723 53.272 43.53 49.64
I. siculifer 0.653 61.000 41.88 41.52
I. clavigera 0.699 61.000 56.45 52.96
I. ruiliensis 0.703 60.334 51.44 49.88
I. stenosepala 0.688 60.334 44.36 42.86
I. corchorifolia var. | 0.696 59.740 46.91 45.70
I. dicentra 0.676 53.740 50.77 42.26
Impatien 0.673 55.698 40.78 45.39
I. pinetorum 0.680 57.222 39.37 48.78
I. rectangula 0.671 55.065 54.36 48.90
Unknow1 0.686 57.171 40.48 49.37
I. faberi 0.710 51.300 47.31 56.27
I. loulanensis 0.692 56.376 54.45 46.92
I. aquatilis 0.675 56.119 52.51 49.03
I. tubulosa 0.706 59.993 56.23 51.36
I. polyceras 0.684 57.732 44.44 55.21
Unknown2 0.663 56.468 52.50 48.10
I. radiata 0.676 54.856 40.51 47.45
I. guizhouensis 0.701 59.487 57.61 51.63
1. siculifer var. 0.672 61.000 49.61 56.07

Analysis of base substitution and genetic distance of F3H
gene in 28 species of Impatiens

It was found that most of the site variations were base substi-
tutions and relatively few base transversions (Table 4). The av-
erage genetic distance is 0.262. At the same time, the Computer
Pairwise Distance was used to analyze the Pairwise Distance of
the CDS coding region of the F3H gene in 28 Impatiens spe-
cies. The most recent genetic distance between I. delavayi and
I. cyanantha was 0.003, and the most distant genetic distance
between 1. dicentra and I. corchorifolia was 0.923 (Figure 1).

Table 4: Nucleotide substitutions of 28 species Impatiens F3H
gene CDS sequence.

A T/U C G
A 7.04 5.97 10.98
T/U 6.05 12.48 7.26
C 6.05 14.72 7.26
G 9.16 7.04 5.97

Note: font-weight for Transition; italics for Transversion
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1 Z 3 4 5 6 i 8 9 0 1
1. 11. uliginosa -
2. 21 cyathifiora 0.151
3. 31 racemosa var. 0.140 0.152
4. 41 delavayi 0.046 0.166 0.147
5. 51. corchorifolia 0.428 0.566 0.556 0.432
6. 6 L. cyanantha 0.051 0.170 0.151 0.003 0.438
7. 71 arguta 0.118 0.125 0.103 0.121 0.522 0.124
8. 81. chlorosepala 0.237 0.220 0.228 0.203 0.585 0.203 0.195
9. 9 1. napoensis 0.219 0.140 0.207 0.234 0.588 0.239 0.187 0.29
10. 10 1. siculifer 0.446 0429 0.488 0.453 0.847 0.459 0.470 0.463 0.478
11, 111. davigera 0.148 0.156 0.019 0.155 0.571 0.15%9 0.111 0.224 0.212 0.501
12. 121. ruiliensis 0.065 0.174 0.155 0.075 0.490 0.071 0.129 0.240 0.236 0.481 0.163
13. 131 stenosepala 0.403 0.353 0.334 0.410 0.806 0.416 0.288 0.445 0.377 0.514 0.340
14, 141, corchorifoliavar, 0.422 0.349 0.273 0.428 0.83¢4 0.434 0.352 0.454 0.393 0.482 0.283
15, 151 dicentra 0430 0439 0.439 0448 0923 0.454 0.444 0.331 0488 0.506 0.444
16. 16 Impatien 0.239 0.230 0.251 0.246 0.572 0.250 0.234 0.268 0.293 0.412 0.25
17. 17 1. pinetorum 0.055 0.163 0.155 0.061 0.479 0.058 0.132 0.240 0.223 0.458 0.160
18. 18 L. rectangula 0.068 0.178 0.162 0.061 0.468 0.058 0.132 0.232 0.224 0.452 0.167
19, 19 Unknow1 0.068 0.170 0.163 0.075 0.503 0.071 0.140 0.245 0.244 0.481 0.168
20. 20 1. faberi 0.113 0.106 0.120 0.120 0.501 0.124 0.095 0.214 0.162 0.468 0.128
21. 211 loulanensis 0.075 0.1%8 0.178 0.078 0.482 0.075 0.158 0.250 0.262 0.500 0.179
22, 221. aquatilis 0.162 0.178 0.227 0.173 0.499 0.178 0.193 0.219 0.257 0.427 0.223
23. 231. tubulosa 0.148 0.167 0.019 0.151 0.544 0.155 0.118 0.250 0.224 0.507 0.035
24, 241.polyceras 0.186 0.170 0.194 0.197 0.598 0.201 0.169 0.298 0.23%3 0.583 0.203
25. 25 Unknow2 0.132 0.128 0.147 0.146 0.485 0.150 0.139 0.179 0.214 0.362 0.132
26. 26 Lradiata 0.068 0.163 0.143 0.054 0.434 0.058 0.125 0.227 0.228 0.428 0.152
27. 271. guizhouensis 0.117 0.029 0.117 0.131 0.530 0.135 0.092 0.211 0.129 0.441 0.121
28. 28 1. siculifer var. 0.219 0.194 0.215 0223 0619 0.227 0.195 0.288 0.224 0.484 0.224
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Figure 1: Pairwise distance of 28 species Impatiens F3H gene CDS sequence.

Substitutional Saturation Analysis of F3H Gene of 28 Impa-
tiens Species

It was found that the transformation genetic distance and

transversion genetic distance of the coding region sequence,
the first intron sequence, the second intron sequence and joint
analysis of the two intron sequences of the F3H gene of 28 dif-
ferent Impatiens plants tended to increase linearly with the
increase of the degree of difference among sequences (Figure
2-5). To some extent, the base substitution is not saturated lin-
ear. The results further showed that the base substitution of the
coding region sequence, the first intron sequence, the second
intron sequence and joint analysis of the two intron sequences
of the F3H gene had not reached the saturation point, which
could be used in the subsequent phylogenetic analysis.
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Figure 2: Saturation detection of variation of the CDS sequence
of F3H gene in 28 species of Impatiens.
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Figure 3: Saturation detection of variation of the first intron
sequence of F3H gene in 28 species of Impatiens.
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Figure 4: Saturation detection of variation of the second intron
sequence of F3H gene in 28 species of Impatiens.
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Figure 5: Saturation detection of variation of the two intron
sequence joint analysis of F3H gene in 28 species of Impatiens.

Phylogenetic tree analysis based on F3H gene sequence

The phylogenetic tree of the Impatiens F3H gene coding re-
gion was constructed using MEGA 7.0 and the best nucleic acid
substitution model K2+G (Figure 6). Impatiens species are divid-
ed into four branches. Clade | includes I. siculifer var., I. faberi,
and /. polyceras; the species on this branch are annual herbs
with round flag petals and four germination holes in the pollen.
Most species in Clade Il are yellow perennial herbs with four
germination pores and reticular pollen patterns with protuber-
ances in their mesh, such as I. arguta, I. racemosa var., I. clavig-
era, and /. tubulosa. Clade Il contains the following species: /.

Journal of Plant Biology and Crop Research



MedDocs Publishers

corchorifolia, I. delavayi, I. cyanantha, I. radiata, I. rectangula, I.
loulanensis, I. uliginosa, I. ruiliensis, I. pinetorum, and Unkwon1.
The majority of the species on this branch are annual yellow
herbs with two lateral sepals and four germination holes. Pol-
len's coarse reticular pattern is characterized by sparse granular
protuberances in its mesh. The majority of Clade IV species are
annual red herbs with two lateral sepals, suborbicular flag pet-
als, sessile 2-lobed pterygotes, and pollen with four germinat-
ing pores, such as I. corchorifolia var., I. dicentra, I. stenosepala,
I. siculifer, I. napoensis, I. cyathifiora, I. guizhouensis, Unknow2,
I. chlorosepala, Impatiens, I. aquatilis.

MEGA 7.0 software chose the best nucleic acid substitution
model T92, and a phylogenetic tree based on ML was gener-
ated for the first intron sequence, the second intron sequence,
and the joint analysis of the two intron sequences of the Im-
patiens F3H gene (Figure 7-9). Numerous data analysis results
are found to be validated, with the development tree based on
the joint analysis of two intron sequences being the most com-
patible with the traditional categorization of Impatiens. 25 spe-
cies of Impatiens may be separated into four distinct branches.
Clade | is comprised of six different species: Impatiens, I. dicen-
tra, I. guizhouensis, I. cyathiflora, Unkwon 2, and /. arguta. The
majority of species on this branch are annual herbs with round
or oval petals. Clade Il consists of annual herbs with four lateral
sepals, flag petals that are predominantly orbicular or subor-
bicular, sessile, two-lobed wing petals, pollen with four germi-
nating pores and granular processes in the mesh, and includes
I. napoensis, I. faberi, I. aquatilis, I. polyceras, and I. siculifer
var. Clade Ill consists of I. cyanantha, I. delavayi, I. ruiliensis,
I. pinetorum, I. rectangula, Unkwon1, and /. loulanensis, all of
which are annual herbs with four lateral sepals, pollen with four
germination pores, and pollen with sparse granular processes in
its reticulum. The majority of Clade IV species are annual plants
with round or oval flag petal shapes and granular protuberances
on the reticulum, including I. uliginosa, I. racemosa var., I. cor-
chorifolia, I. chlorosepala, I. clavigera, I. tubulosa, and I. radiata.

In the phylogenetic tree constructed based on the F3H
gene coding region sequence and the joint analysis of two in-
tron sequences, we can clearly observe that /. cyathiflora and
I. guizhouensis, I. siculifer var. and I. polycerasm, I. racemose
var., I. clavigera and I. tubulosa always clustered in one branch
with high support rate. The Impatiens floral organs on a single
branch all belong to the same color scheme and have compara-
ble morphological traits, such as big flower size, form of flag and
lip, kind of pollen germination groove, surface ornamentation,
etc. According to the results of the phylogenetic tree based on
the F3H genome, flower size, flag petal, wing petal, flag petal,
and other flower morphological traits are the most essential
foundation for the interspecific categorization of the genus Im-
patiens. In contrast, the phylogenetic tree based on the first and
second intron sequences revealed that the majority of species
were intermingled to varied degrees in the evolutionary tree,
which was consistent with the results of the sequence satura-
tion analysis. Therefore, the coding region sequence and the
joint analysis sequence of two introns of F3H gene are more
suitable for developmental tree analysis.
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Discussion

DNA sequences comprise coding area sequences and non-
coding region sequences. The majority of research on system-
atic evolution exclude intronic sequences, compare only exonic
regions, and deduce their roles from mRNA [23,24,25,26,27].
There is little question, however, that introns play a significant
role in genome evolution [28]. In this work, the CDS coding re-
gion, the first intron, and the second intron of the F3H genome
of 28 species of Impatiens were thoroughly investigated using
the MEGA 7.0 software. The phylogenetic tree was generated
using the Maximum Likelihood (ML) approach employing the
CDS coding region, the first intron, the second intron, and the
combined analysis of the two introns sequences from the F3H
genome.

According to the complete research, the phylogenetic tree
based on the F3H gene in Impatiens plants varied significantly.
The majority of phylogenetic trees based on the coding area
sequences and the combined analysis of two intron sequences
were mostly compatible with the conventional categorization
of Impatiens plants. In eastern Yunnan, Zhao (2017) created a
phylogenetic tree of Impatiens L. Based on the DEF gene frag-
ment, I. dicentra, I. uliginosa, and I. napoensis were shown to
be grouped into one branch, however the F3H gene fragment-
based phylogenetic tree revealed that they were distantly re-
lated. The phylogenetic tree reveals that /. corchorifolia and |.
corchorifolia var. are on separate branches. It is possible that
a segment of the F3H genome of I. corchorifolia var. is missing,
preventing it from displaying all of its genetic information. [29]
investigated the phylogenetic development of Impatiens re-
sources in Guizhou Province and discovered that I. loulanensis
and I. cyanantha are always found together. I. loulanensis and 1.
cyanantha are grouped together in this research because they
share comparable morphological traits, such as big and color-
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J‘E R
2%
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Figure 9: Combined analysis with phylogenetic tree based on
25 species varieties Impatiens. of Intron1 and Intron2 sequence of
F3H gene (ML).

ful blooms, unusual floral patterns, and round petals. I. cyan-
antha and . uliginosa always congregate, which is compatible
with the findings of [30,31]. Based on a thorough examination
of the four evolutionary trees, it is discovered that the internal
support rate of the branches on the system's branching diagram
is high and low, and that there is a phenomenon of mixed clas-
sification of some species, which may be due to factors such as
base substitution or subversion, or because the cloned genome
fragments are not complete full-length sequences, the subse-
quent biological information may be in complete. Non-develop-
mental information may also influence the creation of a phylo-
genetic tree [32]. However, it is apparent that the F3H genome
gives strong support for Impatiens phylogenetic analyses. The
results of the F3H genome's phylogenetic tree may be paired
with atpB-rbcL, trnL-F, ITS, and other genes to refer to morpho-
logical traits, which can be used as a reference for Impatiens
categorization in the future.
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