P~

. | '
» l
' .
' ‘
¢ «
' ’

'!!li;l

!I ‘||' Ants‘ Finding: Identification Of Ant Species Using DNA Barcoding

- N
BARCODE SUZHOU Author: Tangzihui (Emma) Mentor: John Mark Olson Xinyue Wang 37 14

VYNEN Academy of Innovation and Excellence

}?;\ SRETHDNAZ IS

Cold Spring Harbor Asia DNA Learning Center

8 4 VNEN Academy of Innovation and Excellence

Discussion
oo | e The first problem is when collecting

H925237.1|nylanderia_amia

46

‘ e the sample, because the cold weather,

EF6E3578.1|aniculus_aniculus

there are fewer ants, so | choose to

MH754303.1|nylanderia_bourboni

catch them, not waiting.

] SPTODG-M13

When analyzing the agarose gel the

MK097662. 1[pheidole_tumida

second time, | found there were no

71 SPTO02-M13

results from the PCR reaction. |

KJ141856.1|pheidole_tibodana

o EE repeated this step again and there

This project is about whether the ant-like ants are ants and ant-non-like ants are ants.
| collected totally 17 samples in VAIE and 4 samples in DNALC, and used Silica
method to get the DNA from the insects, PCR method the amplificated the col part,
sequenced and got the results. At last, | found that not all ant-like ants are belong to
ants.
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Introduction —
igure

In daily, it is hard for people to make sure the classification of an unknown insect. Number 3 and 4

My question whether the ant-like ants arg ar.1ts and ant-non-like ants a.re ants don’t work, at last, -
because through research | found not all ant-like insects are ants such as termites and et KJ141689.1jpheidole_onifera . .
| till Its.  Th t
Plecoptera (stone flies). sequence in SPT- KI141930.1jpheidole_ceres were St NO results. IS S Ugges S
A group of fire ants Scientific classification ¢ 003 R(F|gu re 3) DO@E51031. 1|archan_apollinus .
S
aciific diasibiai oo Animali _ : T there are problems with the DNA
Scientific classification ¢ g Figure 4 There’s no results in N
ingdom:  Animalia Phylum:  Athropod these ones except extraction step., and these also use
Phylum: AnthpOda ClaSS: lnseCta o SPT_018 IX573781.1|hyalenna_paradoxa *)
Class: Insecta Cohort: Polyneoptera , SO th DN K't m th d
) Flgu re 5 :t ree-NJ . We knOW EFG8357 8. 1|aniculus_aniculus SPTOIRK-M13 e e a Sy I e O [ ]
order: Hymenoptera SUperorder. DlCtYOPtera Some generations in SPT_ KCB33122.1|eukrohnia_hamata
Superaimlly:  Formicoldea Order: Blattodea 005,006,001,008,002,007, 5500t s Anot h er reason may b e t h at PCR
Family: Formicidae Infraorder: Isoptera 004. SOOI .
el 1808 | works not so well on insects. It may be
h 4 Figure 2: —
Figure LiAnts' classfication. fermites that the primer is not able to bind to
We knOW that the Family Of Classification- We Flgure 8 Sample DQ351031.1|archon_apollinus
. .. . . AF277443.1|eucereon_consorta
ants is Formicidae. know that Termites collection e th e D NA beca use Of sequence
SURRTSR - are not ants because Part of the N q
Scientific classification ‘// they are belongs to CO”eCtlons N d off I ° h
ngdom:  Animali i —— _— ITference. Also, some insects have GC
859125, 1|parasteatoda_tepida
Phylum: Arthropoda Y |
| A, h reg f DNA that are difficult t
S bc| ) Pt - DNA Ba rcod I ng: z i @ .a = : : - : S U B W A Y KJ141889. 1|pheidole_onifera rI C re I O n S O a a re I I C u O
ubciass: erygoia { Pair Builder (=R . :
. . . . . A k1141784, 1|pheidole_sexspinosa
Srsncli Metapterygota DNA barcoding is a method of identifying ' am I If b PC R
. . . L KJ141856.1|pheidole_tjibodana
Infraciass: Neoptera organisms based on a short, standardized | "‘ p y y °
) \  SPTO01-M13F  GGANCTTATATTTTTTATTTGCTATTTGAGCGGGTATAATTGGAACTTCTATAAGAATC F (i) Enable Self Pairing m EFS18875,ljpheidole_noda
Superorder: Exopterygota fragment of gen0m|c DNA SPTO01-M13R  GGCCAGTGGTCAACAAATCATAAAGATATTGGAATCTTATATTTTTTATTTGCTATTTC R Enable ®
SPT002-M13F  AACCTGTAGATCTATTATCAATAATGACCAAATCTATAATTCATTAGTTACAAGACACC F B STTO0E-MILS
Order: Plecoptera SPT002-M13R  GGCCAGTGGTCAACAAATCATAAAGATATTGGAATATTATATTTTATTTTCGCAATTTC R
SPT004-M13F  CCTTCGTTTTCTTGGTGATTTTTTGNTCACCCTGAAGTTTAGTCATAGCTGTTTCCTG F S
Fi gure 3 SR SPT004-M13R  AARACGACGGCCAGTGGTCAACARATCATAAAGATATTGGCCTTCGT R L KT8 phetdoleumids .
: Ust  SPTO05-M13F  CTTATATTTTTTATTTGCTATTTNAGCGGGTATAATTGGAACTTCTATAAGAATGATT! F m
e . SPT005-M13R  CGGCCAGTGGTCAACAAATCATAAAGATATTGGAATCTTATATTTTTTATTTGCTATTT R — KYR335011[formicidae_sp. I n t h e eX p e rl e n t b a S e d O n re S e a rC h I
PleCOptera'S classification. We know Image 8: The process SPTO06-M13F  CTTATATTTTTTATTTGCTATTTGAGCGGGTATAATTGGAACTTCTATAAGAATGATT! F i 4
. Re )06-M13R X KJ141930.1|pheidole_ceres
that they are not ants because they (oo o ... o know that all not ant-like insects are
SPTO07-M13R  CAGTGGTCAACAAATCATAAAGATATTGGAACATTATATTTTATTTTTGGTATTTGAGC R ST =
are belongs to Exoptery gota. € SPTO08-M13F  GANATTATATTTTATTTTCGCAATTTGAGCAGGAATAATTGGATCTTCTATAAGTATA! F
SPTO08-M13R  CGNCCAGTGGTCAACAAATCATAAAGATATTGGAATATTATATTTTATTTTCGCAATT] R
M SPTO18K-M13F GTTGAGTGAGGTCAAACAGGTAGATTTATGGGTGATGATCAATTATATAATGTAATTG!

Rarcode SPTO18K-M13R AATCATAAAGATATTGGGACTTTATANTTAATTTTTGNAGCTTGGGCTGCAATAGTGG(
g * SPT003-M13F  TAGACNTAGCTGTTTCCTGA

I & |9

Species

: | o ek e belongs to ants(Formicidae), and |

some generations in SPT-
001,006,005,007,018,008,002.

DA
iﬂi’_} § ;} I“II“” iFrimggurroeuZ)sS.PTOO1,002,004,005,006,007,008,018 has automatically pair | fo un d Nylanderia burbonica ( Cliel Zy

™y SPT003-M13R

ants), Eukrohnia hamata (from
Results native Chinese), Amata fortune (from

1. In figure 3, | obtained PCR products for SPT-001, 002, 005-008, and | saw that SPT-003 and SPT-004 have no native .lapan) and Pheido/e nOdG from

PCR results. _ . ..
M ate la |S & M EthOdS 2. In figure 7, | obtained Qualify Sequence for SPT001,002,004-008,018, and | saw that there’s no sequence in NOrth EaSt Chlna’ Zhejlang and

In sample collection, Sample collection lasted for seven days. To collect, | put cracked biscuit (Qu Duo Duo) on SPT_OO3R' and IESS Sequence In SPT_OO3F’ and the SPT_018 IUCklly SUrvive. -J I a n gs u P rOVI n Ce .
12 E[SE0 ) UATD CAEINITE (Lol IS e (el 0 ki, i i celiep e, Uizl [gas o e 3. In figure 5(tree NJ) and 6(tree ML), | see that SPT-001, SPT-005 and SPT-006 are belong to Nylanderia
(001,002,003,004,005,006,008,009,010,012,013,014,015,016 - . .

020 021), one spider-like insect (018), an unknown one (011). In DNALC, | got a butterfly-like one (007) and burbonica (robust crazy ants), and SPT-007 is belong to Amata fortunei (not ants) and SPT-008 and SPT-002 are

two bee-like ones (017,019) .My sample collection

has 21 samples total. During the week, after insects were stuck on the board, | poured alcohol into the small belong to PheidO/e nOda (antS), and SPT'O]-S(nOt antS), and SPT'OO4 iS most Similar to EUkrOhnia hamata (nOt

tube and put insects inside of it for storage. After one week, | took all the tubes to DNALC, but there’s a 3 ntS) R efe re n C e S

problem. Cause the alcohol would evaporate, the label of first time would disappear, so that the location’s

1. DNeasy Blood&Tissue Kit method - " : ” o . . on o . .
2. Neasy Blood & Tissue Kits are designed for rapid purification of total DNA Termlte' WIkIpEdla, WI kl med Ia FOU ndatlon; 8 DeC. 20191

3. Silica Method L e f v" "y . o .
3. Gel electrophoresis Figure 10 silica method . A : g 3 en.WIklpedla.Org/Wlkl/Termlte.

Gel electrophoresis is a technique used to separate DNA fragments (or other macromolecules, such as RNA ® %
and proteins) based on their size and charge. Electrophoresis runs a current through a gel containing the s

molecules, and the molecules will travel in different directions and speed based on the size and charge. .
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information couldn’t match to each sample. However, the lucky thing is that | found the problem on time so 4. SPT-001,005,006 are Nylanderia burbonica called robust crazy ants, and they are invasive species around “Convergent Evolution.” Wikipedia, Wikimedia Foundation, 6
that | dry the surface and label again according to the faint number. And then, | put part of the body on petri . . . .
dish using the way of amputation. world that damage banana crops. Dec. 2019, en.wikipedia.org/wiki/Convergent_evolution.
Material: 5. SPT-004 Eukrohnia hamata is found in China. “Gel Electrophoresis.” Khan Academy, Khan Academy,
1. insects’ samples | o o 6. SPT-007 Amata fortune is kind of moth from native Japan, www.khanacademy.org/science/biology/biotech-dna-
2. solution: wash buffer, lysis, PCR, Deionized water, silica resin and gel. . . i ]
3. DNeasy Kit method: Buffer AL, Buffer ATL, ethanol, Buffer AW1, Buffer AW2, proteinase K microcentrifuge and it may have been carried to DNALC by a recent typhOOH. technology/dna-sequenC|ng—pcr—eIectrophoreSIS/a/geI—
tube and 2ml collection tube. y 0= .
Method: Y 5 7. SPT-008 and SPT-002 are Pheidole noda from North-East China and Jiangsu Province. electrophoresis.

4. DNA Barcoding
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