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I. Thong tin chung

Tén hoc phﬁn: Tin sinh hoc 1
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Thi sinh dwoc tham khdo tai liéu: Co [] Khong
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PAP AP VA THANG PIEM
Phén ciu héi | Noi dung dap an Thang | Ghi
diém | chu
Tu luan
Caul Mot nhom nghién ctru phat hién mot doan DNA dai 1.5 kb trong bd gen cua mdt chung | 2.0

Pseudomonas aeruginosa khang khang sinh. Ho nghi ngo day la mgt gen ma hoéa protein van

chuyén c6 thé lién quan dén khang thudc.

ATGTCGAAGTTTTTCATTGATAGGCCCATTTTCGCGTGGGTGATCGCCTTGGTGATCATGCTCGCGGGCG
GCCTGTCGATCCTCAGTCTGCCGGTCAACCAGTACCCGGCCATCGCCCCGCCGGCCATCGCCGTGCAGGT
GAGCTACCCGGGCGCCTCGGCCGAGACGGTGCAGGACACCGTGGTCCAGGTGATCGAGCAGCAGATGAAC
GGGATCGACAATCTGCGCTACATCTCCTCGGAGAGTAACTCCGACGGCAGCATGACCATCACCGTGACCT
TCGAACAGGGCACCGACCCCGACATCGCCCAGGTCCAGGTGCAGAACAAGCTGCAACTGGCCACCCCGCT
ACTGCCGCAGGAAGTGCAGCGCCAGGGGATCCGGGTGACCAAGGCGGTGAAGAACTTCCTCATGGTGGTC
GGTGTGGTTTCCACCGACGGCAGCATGACCAAGGAAGACCTGTCGAACTACATCGTTTCCAACATCCAGG
ACCCGCTCTCGCGGACCAAGGGCGTCGGTGACTTCCAGGTGTTCGGCTCGCAGTACTCGATGCGCATCTG
GCTCGACCCGGCCAAGCTGAACAGCTACCAGCTGACCCCCGGCGACGTGAGCAGCGCGATCCAGGCGCAG
AACGTGCAGATTTCCTCCGGCCAGCTCGGCGGCTTGCCGGCGGTCAAGGGCCAGCAGCTCAACGCCACCA
TCATCGGCAAGACCCGCCTGCAGACCGCGGAGCAATTCGAGAACATCCTGCTCAAGGTCAATCCCGACGG
TTCCCAGGTGCGCCTGAAGGACGTCGCCGATGTAGGCCTGGGCGGCCAGGACTACAGCATCAACGCGCAG
TTCAACGGCAGCCCGGCGTCCGGTATCGCGATCAAGCTGGCCACCGGCGCCAACGCGCTGGATACCGCCA

Hay trinh bay két qua xac dinh khung doc m¢d (ORF), du doan chirc nang, va xac dinh mién
chicc nang protein ma hoa tu doan DNA trén bang cach sit dung ORF Finder va
ExPASy/BLASTP.
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Noi dung a. | Phat hién ORF: 0.5
X4ac dinh khung doc mé bang orffinder
Open Reading Frame Viewer
Sequence
21+ Find: x| Qo a @ i I ATools+ | fTacks+ P V-
TRl [+e |se se e ize |46 160 1o |208 |220 |240 |268 [288 |06 328|348 |360 [38@ |40@ 420 |s40 462 |430 |5e0 |s20 S48 Jseo |50 |60 628 |e40 [sse |ese [0 [720 740 [7e@ |7ee [seo |sze |sse |sse jesa sia
{0) ORFfinder_6.25.183255808 e
[ 28 |48 |e@ |s8 188 |ize |48 6@ 158|208 |228 |2¢8 [268 |2s@ |38 |28 [s4@ |3s8 |3E@ |e@ |42 |¢mMF|iSB |80 [se@ |sze [s4@ [se8 |ss@ |s@@ 628 |e48 |se@ |ese [7ee |7ze 14:RF|iﬁn |ree |see sz |s4@ |sse [ss@  su
1: 1.910 (310 nt) " £ Tracks shown: 2/4
- Tong s6 ORF duogc tim thay: 3 khung doc m¢ (ORF1, ORF2, ORF3). (0.25)
- ORF1 nam trén mach xu6i (+), dai nhat, c6 chiéu dai dang ké (~900 nt, tuong duong 302
amino acid), nén 14 ing vién chinh dé€ phan tich chic nang. (0.25)
Noi dung b. | Str dung cong cu SmartBlast vao UniProtKB/Swiss-Prot (swissprot) 0.5

- Protein ma hoa béi ORF1 duogc dua vao BLASTP dé so sanh véi co so dit liéu Swiss-Prot.
(0.25)

Tén protein khép Loai % Identity Query cover E-value Accession

MexB Pseudomonas 100% 100% 0.0 WP _003107312.1
AcrB E. coli 68.65% 100% 3e-146 WP 001132452.1
MtrD Neisseria meningitidis 50.17% 100% 9e-96 WP_082308689.1

- Protein ma hoa bdi ORF1 duoc dua vao BLASTP dé so sanh véi co so dit liéu ExpaSy.
(0.25)

Entry Name Protein Names GeneNames Organism

100% " EERH"™ (]

[ P52002 = MEXB_PSEAE Multidrug mexB, Pseudomonas 1,046
resistance protein  PA0426 aeruginosa AA
MexB, Multidrug- (strain ATCC
efflux transporter 15692 /DSM
MexB 22644 /CIP
104116/ JCM
14847 / LMG
12228/1C/PRS
101/PAO1)
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Noi dung c.

Query: unnamed protein product, partial

multidrug efflux RND transporter permease subunit MexD

Pseudomonas aeruginosa
[ Nelsseria multidrug efflux RND transporter permease subunit MtrD
Shewanella aneidensis )
Escherichia coli efflux RND transporter permease subunit
B unknown efflux RND transporter permease AcrB

Pseudomonas Your query: unnamed protein product, partial

multidrug efflux RND transporter permease subunit MexB

About the database

Query length: 303 aa

See full multiple alignment Legend

- Trinh tu ¢6 100% giéng vo1 MexB, mdt protein van chuyén thudc ho RND efflux pump,

gitip vi khuén téng xuit khang sinh ra ngoai té bao. (0.25)

- Payla béng chtng 16 rang cho thiy doan DNA d cho mi hoa gen mexB, dong vai tro
trong co ché khang khang sinh da dang ¢ Pseudomonas aeruginosa. (0.25)
- Cac két qua tuong dong voi AcrB, MtrD tir cac loai khac ciing cung cb thém rang day l1a

thanh vién cua ho multidrug transporter RND-type. (0.25)

0.75

Noi dung d.

Tong hop va két luan logic, 16 rang

0.25

Cau 2

Trmh tu méd hoa c6 ma accession NCBI la BC000292
-Trinh ty nay c6 ngudn gdc tir loai sinh vat nao?
-Cho biét cac vung chilic nang cua protein nay 1a gi?

3.0

Noi dung a.

Trinh tu XP 047299549 thudc vé loai Homo sapiens.

0.5

No6i dung b.

Céc vung chuc nang (domain) cua protein (0.25)

Graphical summary [BPZYSTRCREET IR show extrs options »
i m m
L "

Query seq,

putative methyl-histone binding site 2n binding site [TLY M

PUMP sequence wotif peptide bu-l ing 35! !4 Y Y

Specific hits PHIP_DNMT3A ADDz_Drmt3a
Superfanilies PHAKI1ES PWHP superfamily FYVE_Like_SF superfamily Dem

- ® s E]
| Search for similar domain architectures | @ \ Refine EEEI’:"II a

List of domain hits .

Name Accession Description Interval  E-value
] PWWP_DNMT3A 20154 PWWP domain found in DNA (cytosine-5)-methylfransferase 3A (DNMT3A); DNMT3A, also called DNA 285-418 277e-102
[+ ADDz_Dnmi3a ADDz domain found in DNA (cytosine-5) methyitransferases (C5-MTases) 3a (Dnmt3a); Dnmt3ais a 487614 5.06e-89
[+ Dem super family DNA-cytosine methylase [Replication, recombination and repair]; 631-794 7.22e-16
[+ PHAO3169 super family hypothetical protein; Prowisional 15188 4.38e-03

Domain 1: PWWP domain
Tén domain: PWWP domain. (0.25)

Vi tri x4p xi: amino acid 67-153. (0.25)

2.5
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Chtic nang: Gan vao DNA hoic histone da methyl hoa — hudng enzym dén vi tri can methyl
hoéa. (0.25)

Domain: ADDz_Dnmt3a domain

Tén domain: ADD domain (ATRX-DNMT3-DNMT3L). (0.25)

Vi tri xap xi: amino acid 264-391. (0.25)

Chtrc ning: Piéu hoa hoat tinh enzyme va tuong tac véi histone. (0.25)

Domain 3: Cyt C5 DNA methylase domain

Tén domain: DNA methyltransferase catalytic domain (Cyt C5 DNA methylase). (0.25)
Vi tri xap xi: amino acid 409-572. (0.25)

Chtrc nang: Xuc tac qua trinh methyl héa cytosine tai vi tri C5 — thay doi biéu hién gen
(epigenetic regulation). (0.25)

Cau3

Trong mdt nghién ctru vé thich nghi véi do cao, ban phat hién bién thé SNP rs11549465 trong
gen HIFIA c6 tan sb cao & nguoi Tay Tang.

Str dung UCSC Genome Browser, hady mo ta cach xac dinh vi tri cua SNP nay va danh gia xem
n6 ¢ anh huong dén ving ma hoa hay khong. Két luan y nghia ctia SNP trong thich nghi sinh
hoc.

2.0

Noi dung a.

Cach xac dinh vi1 tri ctia SNP trén UCSC Genome Browser

Truy cap UCSC Genome Browser va chon bd gen ngudi (Human, vi du: GRCh38/hg38). (0.25)
Nhép ma bién thé rs11549465 vao 6 tim kiém (search box) va nhan “go”. (0.25)

Trinh duyét chuyén dén vi tri SNP trén nhiém sac thé: chr14:62,178,890 (GRCh38/hg38).
(0.25)

Quan sat vung hién thi, dic biét 1a track Genes and Gene Predictions, dbSNP, va RefSeq Genes
dé xac dinh vi tri SNP trong gen. (0.25)

1.0

No6i dung b

Pénh gia SNP ¢6 nam trong ving mi hoa hay khong
- SNP rs11549465 nam trong gen HIF1A (Hypoxia-Inducible Factor 1-Alpha). (0.25)
- Theo RefSeq, SNP nam trong exon 12 ctia HIFIA — 1a viing ma hoéa. (0.25)
- DPay la SNP khong dong nghia (missense): gy thay d6i amino acid tir Proline — Serine
tai vi tri 582 (P582S mutation). (0.25)

1.0
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- Thay doi nay co thé anh huong dén 6 d‘iéu hoa oxy hoa va phan huy protein HIFIA —
anh hudng dén 6n dinh protein dudi di€u kién thi€u oxy. (0.25)

Cau 4 Loai Helicobacter 1a vi khuan c6 kha ning xaAm nhiém va gay bénh & nhiéu loai vat cha khac | 3.0
nhau nhu Helicobacter pylori giy bénh & nguoi. Hiy vé cdy phat sinh ching loai bang trinh tu
gen 16S rRNA cua cac loai sau: Helicobacter cinaedi (NR _025941), Helicobacter pylori
(U08906), Helicobacter acinonychis (NR 025940), Helicobacter felis (M37643), va
Campilobacter jejuni (NR _118520).
- Thuc hién sép dong cot cac trinh tu nay va
- Bién luan mdi quan hé di truyén giira cac loai vi khuan Helicobacter
- Tinh khoang cach di truyén giira cac loai nay.
Noidunga | Sap dong cot trinh ty 16S rRNA 1.0
Tai cac trinh tu tor NCBI theo ma accession da cho dudi dinh dang FASTA. (0.25)
Str dung cong cu can chinh (multiple sequence alignment) nhu Clustal Omega, MAFFT hoac
MEGA. (0.25)
Két qué hién thi cac ving giéng va khac nhau trong 16S rRNA — tao co s¢ phan tich mbi quan
hé tién hoa. (0.25)
Kiém tra xem c6 sai khac 16n tai ving V3—V4 hay viing bién thién (variable region) trong 16S
khong. (0.25)
Noidungb | V& cay phat sinh chung loai (phylogenetic tree) 1.0
St dung dit liéu cin chinh dé tao cdy bang phan mém nhu MEGA, PhyML hoic iTOL. (0.25)
Chon phuong phép xay dung cay: Neighbor-Joining (NJ) hodc Maximum Likelihood (ML).
(0.25)
Cay phat sinh cho thay: (0.25)
« H. pylori va H. acinonychis nam gan nhau nhat.
« Campylobacter jejuni nam ngoai (outgroup).
Dam bao cay co nhanh bootstrap (>70%) dé dam bao d6 tin cdy phan nhom. (0.25)
Noidung ¢ | Bién lun moéi quan hé di truyén 0.5

H. pylori gan v6i H. acinonychis — chtmg t6 moi quan hé tién hoa gan, ¢ thé do cing ngudn
gdc 6 tién. (0.25)
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H. felis va H. cinaedi xa hon — cho thiy su khéc biét tién hoa do thich nghi & cc vat chu khac
nhau (m¢eo, nguoi, linh trudng). (0.25)

Noidungd | Tinh khoang cach di truyén 0.5
Khoang cach di truyén c6 thé tinh bang mo hinh Kimura 2-parameter hozc Jukes-Cantor trong
phan mém MEGA. (0.25)
11.Két qua cho thay: (0.25)
o Khoang cach H. pylori — H. acinonychis = 0.005
o Khoang cach véi H. felis = 0.02
« Campylobacter jejuni ¢ khoang cach 16n nhat (ngoai nhém): >0.1
Pi¢m tong | 10.0
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