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11. Tém tat cac két qua mai cua lun an:

* Muc dich va d6i twong nghién ctru ciia luiin an

- Muc tiéu: Danh gia dugc sy da dang, dac diém phan bd va mbi quan hé di

truyén cta cac loai rét thudc bo rét 16n (Scolopendromorpha) ¢ Viét Nam.

- Doi twong: Cac loai rét thudc bo rét 16n Scolopendromorpha & Viét Nam
* Cac phuong phap nghién ctru da sir dung

- Cdac phwong phadp nghién cuu ngoai nghiép

Khdo sdt thue dia: Cac phuong phap trong khao sat thuc dia bao gdm xéac dinh
diém khao sat, tuyén khao sat nghién ctru, phan chia sinh canh va dai d6 cao.

Phwong phdp thu mau vit: Cac phuong phap thu mau vat ngoai thuc dia duoc st
dung 14 cac phuong phap thuong quy trong nghién ctru dong vat dat.

X Iy mau vét: Mau thu dugc dé trong cac lo dé riéng biét va bao quan trong dung
dich con 70 - 75%. Thong tin mau duoc ghi chép chi tiét, ddy du. Mau sir dung cho phan
tich phan tir duwoc 14y tir cac doi chan bén va bao quan riéng trong dung dich con 90 - 95%.

- Cac phwong phap nghién cuu ngi nghiép

Phan tich dic diém hinh thai: Cac mau vat duogc quan sat dudi kinh hién vi
Olympus SZ61 c6 gin camera. Dinh loai, mo ta va sip xép tén khoa hoc theo céc tai liéu

chuyén nganh. Xy dung khoa dinh loai theo nguyén tic ludng phan.



Phan tich sinh hoc phdn ti: Hai doan gen ty thé dugc sir dung trong nghién ctru
nay 1a COI va 16S rRNA. Phuong phap phan tich sinh hoc phan tir gdm cac budc: tach
DNA tong s6, khuéch dai DNA va giai trinh ty DNA.

X 1y 56 liéu: Cac s6 lidu thong ké duge xir Iy bang phan mém Microsoft Excel
365. Chi s6 twong dong Sorensen sir dung dé so sanh sy twong dong vé thanh phan loai.

Céc trinh tw DNA dugc ghép, tinh chinh bang phan mém Chromas Pro V.2.1.10.1
va dugc kiém tra bang cong cu BLAST. Sir dung phan mém Mega V.11 dé tinh toan
khoang cach di truyén. Xay dung cdy quan hé di truyén bang phan mém IQTREE.

So do va hinh dnh: So d6 dugc xiy dung biang phan mém Maplnfo 15. Hinh anh
hién trudng chup bang may anh Olympus TG6 va may anh k¥ thuat s6 Canon EOS 7D.
Hinh anh mAu phong thi nghiém dugc chup biang Camera SC 180, chong xép bang phan
mém Helicon 7. Céc hinh anh duoc xir Iy bang phian mém Adobe Photoshop CC 2018.
*Y nghia khoa hoc

Két qua ciia luan an da cung cap cac thong tin vé da dang thanh phan céc loai rét
thudc bd Scolopendromorpha, cac loai méi cho khoa hoc, cac lodi ghi nhan ving phan b
moéi & Viét Nam. Déng thoi, bd sung cac dan liéu vé phan bd, dan liéu vé di truyén cua
cac loai, day 13 co s¢ khoa hoc cho cac nghién ciru siu vé quan hé phét sinh va tién hoa
gitra cac loai rét, cac nghién curu vé dia dong vat & Viét Nam.

*Y nghia thye tién

- Két qua nghién ctru cung cap nhitng kién thirc co ban vé phén loai hoc ctia b Rét
16n & Viét Nam, gop phan vao cong tac nghién ctru, giang day.

- Pé tai cung cip thong tin cap nhat 1am co s khoa hoc cho cong tic quan 1y va
quy hoach bao t6n da dang sinh hoc ¢ Viét Nam.

* Nhirng déng gép méi ciia dé tai

- Lan dau d3 hé thong duoc 40 loai va phan loai Rét 16n thudc 9 gidng, 3 ho. Trong
d0, phat hién 2 loai méi cho khoa hoc, sap xép lai vi tri phan loai ctia 01 phan loai, ghi
nhan maéi 03 loai cho Viét Nam. Xay dung dugc khoa dinh loai dén loai va phan loai.

- Pi cap nhat thém cac thong tin mdi vé dac diém hinh thai, dac diém phan bd va
lan dau tién xay dung so d6 phan bd cuia cac loai Rét 16n ¢ Viét Nam.

- B6 sung céac dan liéu moi vé khoang cach di truyén va xay dung so do quan hé
phat sinh giita cac loai dya trén trinh tu gen ty thé COI va 16S rRNA.

12. Cac huéng nghién ciru tiép theo: Tiép tuc nghién ctru nhiing loai méi xac dinh duoc
dén gibng (sp.) va xac dinh lai vi tri phan loai cia mét sé loai chua rd rang. Thuc hién
cac nghién ctru vé tmg dung ciia noc doc rét, dé xudt cac giai phap khai thac, bao ton

cac loai co gia tri ung dung.



13. Céc cong trinh cong b lién quan dén luan an:

1)HaT. Vu, Katsuyuki E., Son X. Le, Anh T.T. Nguyen & Anh D. Nguyen (2022).
A new species and a new record of the genus Ofostigmus Porat, 1876 (Chilopoda:
Scolopendromorpha: Scolopendridae) in Vietnam. Zootaxa 5129 (1): 060-076.

2) Le, S.X., T.H. Nguyen, T.T. Do & B.T.T. Tran (2022). Species diversity and
distribution of large centipedes (Chilopoda: Scolopendromorpha) from the biosphere reserve
of the western Nghe An Province. Journal of Threatened Taxa 14(8): 21710-21714.

3) Le Xuan Son, Le Xuan Dac, Ngo Trung Dung, Dinh The Dung, Nguyen Duc
Hung, Nguyen Duc Anh (2022). The myriapod fauna (Chilopoda, Diplopoda) of the
Truong Sa (Spratly) archipelago, Vietnam. Academia Journal of Biology, 44(4): 77-100.

4) Le Xuan Son, Tran Thi Thanh Binh, Nguyen Duc Hung (2022). Species
diversity of the large centipedes (Chilopoda: Scolopendromorpha) in the Muong Nhe
Nature Reserve, Dien Bien province. Tap chi Khoa hoc va Cong nghé nhiét doi, 30: 36-45.

5) Son X. Le, Arkady A. Schileyko & Anh D. Nguyen (2023). A review of
Vietnamese Scolopocryptops Newport, 1844 (Chilopoda: Scolopendromorpha), with
a description of S. hoanglieni n. sp. and the updated generic list of species. Zootaxa
5228 (4): 411-447.

6) L.X. Son, N.A. Poyarkov, N.T. Nam, D.T. Thinh, T.T.T. Binh, V.V. Lien
(2023). First record Scolopendra pinguis Pocock, 1891 (Chilopoda, Scolopendromorpha,
Scolopendridae) from Vietnam, Far Eastern Entomologist, 481: 7-13.

7) Lé Xuan Son, Nguyén Pirc Hung, Nguyén Pic Anh, Tran Thi Thanh Binh
(2024). Nhitng dan liéu dau tién vé da dang thanh phan loai va phan bd cua rét
(Chilopoda) trong hang Son Poong, tinh Quang Binh. Tap chi Khoa hoc Dai hoc Can
Tho, 60(4A): 1-10.

8) Son X. Le, Thuc H. Nguyen, Thinh T. Do, Binh T.T. Tran (2024). Diversity
and distribution of large centipedes (Chilopoda: Scolopendromorpha) in Nui Chua
National Park, Vietnam. Journal of Threatened Taxa 14(8): 25742-25747.

Ha Noi, ngay 10 thang 4 nam 2025
TM. Tép thé hwéng din Nghién ctru sinh

PGS. TS. Nguyén Pirc Anh L& Xuan Son



8.
9.

A

INFORMATION ON DOCTORAL THESIS

Full name: LE XUAN SON

Sex: Male

Date of birth: 20/10/1986

Place of birth: Nghe An

Admission decision No 3484/QD-DHKHTN dated 15/12/2021, issued by Rector
of Hanoi University of Science/Vietnam National University.

Changes in academic prcess: None

Officical thesis title: Study on species diversity and genetic relationships of
species in the large centipedes order (Myriapoda: Chilopoda:
Scolopendromorpha) in Vietnam

Major: Zoology

Code: 9420101.03

10. Supervisors: 1. Assoc. Prof. Dr. Nguyen Duc Anh

2. Assoc. Prof. Dr. Nguyen Thanh Nam

11. Summary of the new findings of the thesis:

* Research Objectives and Subjects

- Objective: To assess the diversity of distribution characteristics and genetic
relationships of centipede species in the large centipede order
(Scolopendromorpha) in Vietnam.

- Subjects: Centipede species belonging to the large centipede order
Scolopendromorpha in Vietnam.

* Research Methods

- Field Research Methods

Field Survey: Methods in field survey include determining survey points and

research routes; geographical division; habitat division and altitude belt division.

Specimen Collection Methods: Field sampling methods used were routine

methods in soil fauna research, including plot digging, soil sifting method, Barber pitfall

trap method and hand collection method.

Specimen Processing: Collected samples were placed in separate jars and

preserved in 70-75% alcohol. Sample information, including the date, location, habitat,

coordinates, and altitude, was recorded in detail. Samples intended for molecular

analysis were taken from the lateral legs and separately preserved in 90-95% alcohol.



- Laboratory Research Methods

Morphological Analysis: Specimens were observed under an Olympus SZ61
stereomicroscope with a magnification. Classify, describe and arrange scientific names
according to specialized documents. To build classification keys according to the

dichotomous principle.

Molecular Biology Methods: In this study, two mitochondrial gene markers,
cytochrome ¢ oxidase subunit I (COI) and 16S ribosomal RNA (16S rRNA), were
utilized. The molecular analysis consisted of three main steps: extraction of total
genomic DNA, amplification of target gene fragments via PCR, and sequencing of the

amplified products.

Data Processing: Data in this study were processed using Microsoft Excel 365.

The Sorensen similarity index was used to compare species composition similarity.

The obtained sequences were assembled and edited using Chromas Pro v2.1.10.1,
and their identities were verified through the BLAST (Basic Local Alignment Search
Tool) algorithm. Genetic distances were calculated using MEGA v11 based on the
appropriate nucleotide substitution model. Phylogenetic relationships were
reconstructed using the IQ-TREE software, employing the maximum likelihood (ML)

method with bootstrap analysis to assess nodal support.

Mapping and Image Processing: Mapping was done using MapInfo 15. Field
survey images and habitat photos were taken with an Olympus TG6 camera, and Canon
EOS 7D digital camera. Laboratory sample images were taken by SC 180 Camera. The
images were taken in multiple layers and stacked using Helicon 7 software. Images were
processed using Adobe Photoshop CC 2018.

* Scientific Significance

The results of this dissertation provide valuable information on the species
diversity of centipedes belonging to the order Scolopendromorpha, including species
newly described to science and species new recorded from Vietnam. Additionally, the
study contributes new data on species distribution and genetic information, serving as a
scientific basis for further research on phylogenetic relationships and evolutionary

history of centipedes, as well as for future biogeographical studies in Vietnam.
* Practical Significance

- The research results provide fundamental taxonomic knowledge of the order
Scolopendromorpha in Vietnam, contributing to scientific research and

educational activities in zoology and biodiversity.



- The study offers up-to-date information that serves as a scientific basis for

biodiversity management and conservation planning in Vietnam.
* Novel Contributions of the Study

- For the first time, a systematic account of 40 species and subspecies of
scolopendrid centipedes belonging to 9 genera and 3 families has been established.
Among these, 2 species new to science were discovered, the taxonomic status of one
subspecies was revised, and 3 species were newly recorded for the fauna of Vietnam. A

dichotomous key to species and subspecies was also developed.

- New and updated information on morphological characteristics and geographic
distribution was provided. Notably, a distribution map of scolopendrid centipedes in

Vietnam was constructed for the first time.

- The study also contributes novel genetic data, including estimates of genetic
distances and a phylogenetic tree based on mitochondrial gene sequences (COI and 16S

rRNA), providing insights into the evolutionary relationships among the recorded species.
12. Futher research directions:

Future studies should focus on further investigation of the newly identified
species at the genus level (sp.), as well as a detailed reassessment of the taxonomic
position of certain species that remain uncertain. Additionally, research on the
venomous properties of centipedes should be conducted to explore their potential
applications. Efforts should also be made to propose strategies for the sustainable
exploitation and conservation of species with significant applied value.
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