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Inter-simple sequence repeat analysis of the genetic diversity
of Tuta absoluta ( Meyrick) in Xinjiang
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Abstract: [ Aim] Tuta absoluta is an important pest of tomatoes worldwide and seriously threatens the development of the tomato in-
dustry. Understanding its genetic diversity can reveal variations in the genetic structure of geographically different populations.
[ Method] Inter-simple sequence repeat (ISSR) molecular markers were used to analyze the genetic diversity and genetic structure
characteristics of 20 geographical populations of T. absoluta. [ Result] A total of 137 ISSR bands was amplified using 15 ISSR prim-
ers, among which 96.35% were polymorphic bands. All individuals showed unique ISSR patterns. Genetic diversity analysis of ISSR
markers revealed that the genetic distance ranged from 0.0065 to 0.1623 in 20 geographical populations and genetic consistency
ranged from 0.8502 to 0.9935. According to the analysis of the source of population variation, 25.36% of the genetic variation arose
from among populations and 74.64% from within the population. In unweighted par group method with arithmetic mean phylogenetic
analysis, the clustering of each geographic population had no strong correlation with geographic location. [ Conclusion] Studies of T.
absoluta invasion are still in early stages; however, and frequent invasions from different regions are commonly observed. Quarantine
may be necessary to blockfurther invasion events from different regions.
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Table 1 Primer annealing temperature and polymorphic bands in ISSR amplification

A1) I ke R SEMNAN  EEIERAILE
Primers Primer sequences nnealing Total number N umbf.:r of Pmpo.mon of
temperature/ °C of bands polymorphic bands  polymorphic bands/%
807 AGAGAGAGAGAGAGAGT 48 9 9 100.00
808 AGAGAGAGAGAGAGAGC 48 8 8 100.00
811 GAGAGAGAGAGAGAGAC 44 8 8 100.00
812 GAGAGAGAGAGAGAGAA 44 8 8 100.00
818 CACACACACACACACAG 52 6 5 83.33
826 ACACACACACACACACC 44 6 6 100.00
827 ACACACACACACACACG 51 10 10 100.00
847 CACACACACACACACAAGC 55 9 8 88.89
855 ACACACACACACACACCTT 53 8 87.50
856 ACACACACACACACACCTA 51 100.00
857 ACACACACACACACACCTG 54 13 13 100.00
868 GAAGAAGAAGAAGAAGAA 47 11 11 100.00
872 GATAGATAGATAGATA 33 10 10 100.00
885 CGTACTCGTGAGAGAGAGAGAGA 54 13 11 84.62
886 ACGAGTACGCTCTCTCTCTCTCT 54 11 11 100.00
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1 5% 827 XA E/RETEF DNA H) ISSR ¥ 15 E
Fig.1 ISSR amplification map of primer 827 on the DNA of Qapgal County population
M: DL2000 plus DNA marker; 1 ~24 MR A IR B
M. DL2000 plus DNA marker; 1-24: Samples from Qapqal County.
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Table 2 Genetic diversity index among 7. absoluta populations

T SRR (P)  MESEEREE (V) AREMEEE(N,) Nei's JE K 2R Shannon’s {5 B
Ponulation Proportion of Observe the number Number of BE (H) BE (D)
P polymorphic loci/ % of alleles effective alleles Nei's index Shannon’s index
KS 64.89 1.6489 1.3329 0.1972 0.3040
JS 70.99 1.7099 1.2921 0.1881 0.2977
SF 77.10 1.7700 11.3048 0.2002 0.3197
BC 74.05 1.7405 1.3045 0.1928 0.3055
TKS 31.30 1.3130 1.1973 0.1153 0.1719
SL 56.49 1.5649 1.2571 0.1616 0.2522
YC 47.33 1.4733 1.2507 0.1527 0.2335
SC 54.96 1.5496 1.3105 0.1859 0.2801
HC 48.09 1.4809 1.2781 0.1619 0.2435
HEGS 59.54 1.5954 1.2632 0.1656 0.2599
YN 54.20 1.5420 1.2745 0.1683 0.2595
XY 50.38 1.5038 1.2842 0.1687 0.2549
CBCE 93.13 1.9313 1.4046 0.2531 0.3976
GZ 56.49 1.5649 1.3018 0.1841 0.2809
YNYX 56.49 1.5649 1.2616 0.1597 0.2479
YNKM 48.85 1.4885 1.2530 0.14838 0.2268
HSKST 44.27 1.4427 1.2605 0.1508 0.2257
WS 58.02 1.5802 1.3147 0.1876 0.2850
ALE 58.78 1.5878 1.3146 0.1887 0.2867
AKS 60.31 1.6031 1.2892 0.1785 0.2764

AKS: B3 5T ; YNYX ; 5 4 IR 1T ; ALE : Bl R T ; HEGS ; 22 /RSB 17 ; SL B L BC, U3 L SFL B B EL 5 JS . (Wil L ; HSKST . i 5%
SO FTR A B YNKM ; = B2 BB T WS IR B YN Tl GZ St A 01T HO B IR AL, SCL B 4 5L Y MR B XY B B

KS: W5 A117 ; CBCE . A & /R B TKS 45 s i &

AKS; Aksu City; YNYX: Yuxi City, Yunnan Province; ALE. Alar City; HEGS: Horgos City; SL: Shule County; BC; Bachu County; SF.

Shufu County; JS: Jiashi County; HSKST: Almaty Prefecture, Kazakhstan; YNKM: Kunming City,

Yunnan Province; WS: Wensu County; YN:

Yining City; GZ: Qingzhen City, Guizhou Province; HC: Huocheng County; SC: Shache County; YC: Yecheng County; XY: Xinyuan County; KS:

Kashgar City; CBCE; Qapgal County; TKS; Tekes County.
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Fig.2 Cluster analysis of 20 geographical populations of 7. absoluta
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AKS: Aksu City; YNYX: Yuxi City, Yunnan Province; ALE: Alar City; HEGS: Horgos City; SL: Shule County; BC: Bachu County; SF.
Shufu County; JS: Jiashi County; HSKST: Almaty Prefecture, Kazakhstan; YNKM: Kunming City, Yunnan Province; WS: Wensu County;
YN: Yining City; GZ: Qingzhen City, Guizhou Province; HC: Huocheng County; SC: Shache County; YC: Yecheng County;
XY Xinyuan County; KS: Kashgar City; CBCE: Qapqal County; TKS: Tekes County.
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