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1. Téng quan

A

(A): Minh hoa tiéu ban nhuom Gram cau — truc khuan
Gram am; (B): Pac trung cua Acinetobacter baumannii
trén thach MacConkey c6 mau hong nhat.

D. L. C. Gary W. Procop, Geraldine S. Hall, William M. Janda, EImer W. Koneman, Paul
C. Schreckenberger, Gail L. Woods, Koneman's Color Atlats and Textbook of Diagnostic
Microbiology, 7th ed. Philadelphia: Wolters Kluwer Health, 2017.
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1. Téng quan
Céc diém dac trwng cla gibng Acinetobacter

I
: -
Phat trien trén thach
MacConkey
Phat trién & 42°C
Khir NO

Urea

A e
7 S

Sinh sac to

+: 2 90% cac chung dwong tinh;

-: 290% céac ching am tinh;

V: 11% - 89% cac chung dwong tinh

D. L. C. Gary W. Procop, Geraldine S. Hall, William M. Janda, EImer W. Koneman, Paul
C. Schreckenberger, Gail L. Woods, Koneman's Color Atlats and Textbook of Diagnostic

Microbiology, 7th ed. Philadelphia: Wolters Kluwer Health, 2017.
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1. Téng quan

Nguyén sinh chat

Céac co ché dé khang khang sinh chl yéu & Acinetobacter

L. S. Munoz-Price and R. A. Weinstein, "Acinetobacter infection,"
New England Journal of Medicine, vol. 358, pp. 1271-1281, 2008.



1. Téng quan

KHANG SINH CARBAPENEM

e Monobactam: aztreonam

R1 b
° CarbapenemSZ Thienamycin H _S\/\NH
2

® |m|penem Imipenem H _S\/\NHCH=NH
« Meropenem 0

7
» Ertapenem I —S*CN(‘LT

H
e Doripenem
PG
Ertapenem CH,4 N COOH
H
H

Doripenem CH, —s NHSO,NH,
NH

B. R. Masters, "Mandell, Douglas, and Bennett’s Principles and Practice of
Infectious Diseases, (2015) Eds: John E. Bennett, Raphael Dolin, Martin J.
Blaser. ISBN: 13-978-1-4557-4801-3, Elsevier Saunders," ed: Springer, 2016.



1. Téng quan

CARBAPENEM - “THE BIG GUN”

* Ertapenem
e Imipenem
e Meropenem

e Doripenem

Walsh, T. R. (2010). Emerging carbapenemases: a global perspective.
International journal of antimicrobial agents, 36, S8-S14.



1. Téng quan

Nhom Tén chung Khang trung gian véi
Bush-

Jacoby

Carbapenem, penicillin,
[{=E, GES,

2f Serine carbapenemase cephalosporin,
SME

aztreonam

Tét ca B-lactam, |YIzANDM}

3a Metallo-carbapenemase _
ngoai trie aztreonam ALY\

Penicillin, cephalosporin,
Serine cephalosporinase goém cefoxitin, cefotetan, AmpC
cetriaxone, cefotaxime
Carbapenem, penicillin,
Carbapenemase cephalosporin,
aztreonam

Marsik, F. J., & Nambiar, S. (2011). Review of carbapenemases and AmpC-beta
lactamases. The Pediatric infectious disease journal, 30(12), 1094-1095.




1. Téng quan

B. A. Evans and S. G. Amyes,
"OXA B-lactamases,” Clinical
microbiology reviews, vol. 27,
pp. 241-263, 2014.

0.81

0.49

— 0 ] OXA-51-like Group
OXA-213-like_A._calcoaceticus_ANC3680
OXA-213-like_A._calcoaceticus_RUH2202

=5 OXA-213-like_A._calcoaceticus_TG19585
T 8XA-213—|ike_A._calcoaceﬁcus'TGl9S93

089

OXA-213-like

OXA-213-like_A._cal
OXA-213-like_A. pittii_DSM9306
OXA-213-like Ad_Aneto' 5

0.96 e, pittl
OXA-213-like_A__pittii_ DSM21653
OXA-213-like_A._pittii_ANC4050

0 OXA-213-Tike_A._pittii_ANC4052
- OXA-213-like_A._baumannii_WC141
093 OXA-105

O)
OXA-211-like_A._johnsonii_ANC3681

1 73| OXA-211-like_A._johnsonii_CIP64.6
OXA-309

OXA-229

iy A
1 i -
OXA-229-like_A._bereziniae_NIPH3
[oxa-230 :
o Gixst’
: {OXA-s8 OXA-58-like
OXA-96

0.08



1. Téng quan
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B. A. Evans and S. G. Amyes, "OXA B-lactamases," Clinical microbiology reviews,
vol. 27, pp. 241-263, 2014.



Klebsiella pneumoniae khang voi
da khang sinh dwgc phat hién
nam 2008 & mot bénh nhan mac
phai sinh vat nay & New Delhi

1. Téng quan

180-kb c6 thé lay lan
K. pneumoniae . — yéu té di truyén

DNA

Metallo-beta-lactamase m&i c6 thé
thay phan khang sinh penicillin,

4 R A . cephalosporin, va carbapenem
Co6 7 bién thé NDM ton tai
(NDM-1 t&i NDM-7). 5% Dok i 1 o
khac (CMY-4) va cac gene bét
hoat erythromycin, ciprofloxacin,
rifampicin, va chloramphenicol

Cho t&i nay, NDM-1 van la bién thé
NDM phé bién nhat da phan lap duoc.

Yéu td di truyén ciing ma hoéa cho
hé bom thai va cac promoter dé
dam bao sw phién ma chinh cac
gene cua noé

Cac yéu tb di truyén lan truyén
nhanh chéng trong cac ching vi
khuan dwdng ruét khac nhau

http://www.nejm.org/doi/full/10.1056/NEJMp1011715#t=article
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http://www.nejm.org/doi/full/10.1056/NEJMp1011715#t=article

1. Dat van de
. pneumoniae

|Acinetobacter16.2% |
aureus 16.

HAP : o/, _HAP p aeruginosa1°5.8% HAP
’s)'_ el sory ?;?/?'2 6 - K. pneumoniae 8.3% \
r Acinetobacter 49.8% Acinetobacter 35.1%
praeruqginosazo.1.
- VAP ;’Zgg,’#::,:e 17.7% VAP s aureus24.3% VAP
S. aureus 8.2% K. pneumoniae 11.9%
P. aeruginosa10.0%

HAP Acinetobacter5.6% , HAP
K. pneumoniae 4.4% 4
S.aureus3.3%

Acinetobacter21.8% .

vap K- pneumoniae17.8% ’ VAP

P. aeruginosa14.9% .

S.aureus 9.9%

r
S. aureus26.1%
HAP K. pneumoniae 13.3%
P. aeruginosa6.7%
Acinetobacter 6.1%

K. pneumoniae 41.4%
P. aeruginosa26.3%
S.aureus21.1%
Acinetobac\tjr 10.5%

Philippines

BN

. s oA s VAP
So sanh ty lé cac

vi khuan pho bién
phan lap tr bénh
vién tai 10 nwéc

Chau A (2008 — 2009)

K. pneumoniae 30.6%
Enterobacter27.8%
Acinetobacter16.7%
E.coli13.9%
Enterobacter 36.8%
K. pneumoniae 31.6%
Acinetobacter28.9%
P. aeruginosa23.1%

HAP

VAP

S. aureus 30.7%

P. aeruginosa14.3%
Acinetobacter10.0%
K. pneumoniae 9.6%

S. aureus26.6%

Acinetobacter15.6%
P. aeruginosa14.1%
K. pneumoniae 9.4%

P. aeruginosa21.9%
K. pneumoniae15.1%
Acinetobacter13.7%
S. maltophilia8.2%

Acinetobacter 371.8%
P. aeruginosai1.8%
K. pneumoniae 8.9%

P. aeruginosa15.6%
S.aureus14.2%

H. influenzae 9.6%
K. pneumoniae 8.9%

P. aeruginosa24.6%
K. pneumoniae16.4%
Acinetobacter 9.8%
S. aureus 6.6%

K. pneumoniae 25.0%
P. aeruginosa13.6%
Enterobacter12.5%
Acinetobacter5.7%

P. aeruginosa28.0%
S. maltophilia28.0%
K. pneumoniae 20.0%
Acinetobacter16.0%
S.aureus 8.2%

D. R. Chung, J.-H. Song, S. H. Kim, V. Thamlikitkul, S.-G. Huang, H. Wang, et al., "High prevalence of
multidrug-resistant nonfermenters in hospital-acquired pneumonia in Asia," American journal of

respiratory and critical care medicine, vol. 184, pp. 1409-1417, 2011. 12



1. P&t van de

Subnational Data
[ ] NoData

[_1 No Data (but present)
L 11-10%

[ 140-50%

[ 50-60%

Hl >60%

Ty 1 wée tinh Acinetobacter baumannii dé khang carbapenem & cac quoc gia Nam va Pong Nam A

L.-Y. Hsu, A. Apisarnthanarak, E. Khan, N. Suwantarat, A. Ghafur, and P. A. Tambyah, "Carbapenem-resistant Acinetobacter
baumannii and Enterobacteriaceae in south and southeast Asia," Clinical microbiology reviews, vol. 30, pp. 1-22, 2017.
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2. Muc tiéu téng quéat

% Phan tich dac diém hé gen in-silico cia cac ching

Acinetobacter baumannii dac trwng tinh khang carbapenem.
2.1 Muc tiéu chi tiét

< Xac dinh dac diém hé gen cac chung Acinetobacter baumannii

dac trwng tinh khang carbapenem.

< Xac dinh gen gay déc lwc, gen dé khang khang sinh in-silico, cac

trinh tw chen cua cac chung A. baumannii dac trwng.

< Xac dinh nguén gbc va sw da hinh cta cac ching A. baumannii

dac trwng. 14



2.2. Sor do muc tiéu chi tiet

Dac diém hé gen, gen khang thuoc,
vung tien the thwe khuan, trinh tw
chen, cac yeu t6 gay déc lwc

NGS -> Dir liéu tho

- Tinh sach dir liéu

S0 SRl Cay phat sinh loai, cac phan tich vé
voi hé gen
tham chiéu SNP, gen ortholog va pan-genome

15



3. Vat liéu va phwong phap

Pam hut cha 2 bénh nhan ICU, cay dinh lvong

= A. baumannii

Isolation and Antibiotic
susceptibility test ‘ BINA SR ‘
Sequencing lllumina HiSeq
\ Raw reads \
FastQC

Pre-processing THmmOmatic

\ 4

\ Clean reads \

De novo assembl
y SPAdes and reorder by Medusa

Scaffold and contig set 1

Annotation Annotation
ResFinder PHAST PathogenFinder

Analysis

A\ 4

Antibiotic resistance genes \ \ Pro-phage regions \ \ Virulent factors




3. Vat liéu va phwong phap

Pam hat cda 2 bénh nhan ICU, cdy dinh lwong
- A. baumannii

Isolation and Antibiotic
susceptibility test

v

\ DNA extraction \

Sequencing lllumina HiSeq

A\ 4

FastQC
Trimmomatic

Raw reads

Pre-processing
v

\ Clean reads \

Mapping to areference
KEGG

PanGP and
Panseq

CIMminer

Analysis
Ortho{Venn

A\ 4

Whole genome phylogeny H Orthologous groups \ \ Pan-genomeanalysisw




3. Vat lieu va phwong phap
Pam hit cha 2 bénh nhan ICU, cay dinh lwong
- A. baumannii

Isolation and Antibiotic
susceptibility test

Sequencing

Pre-processing

Mapping to areference

Analysis

v

\ DNA extraction \

A\ 4

lllumina HiSeq

Raw r

eads

\ 4

FastQC
Trimmomatic

L Clean

reads \

KEGG

v

HISAT2
Samtools sofwares

VarScan

L SNPs on antibiotic resistance genes




4. Ket qua va thao luan
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Pac diem gene ma hda carbapenemase 2 chiing dac trwng

DMS06669 ATCC19606 DMS06670
16 OXA51 OXA23 OXA58 NDM1 M 16s OXA51 OXA23 OXA58 NDM1 M 16S OXA51 OXA23 OXA58 NDM1

20



Pic diém gene ma hda ISAbal

6,000 | | | CHUNG (+)
5,::::]:]-:-
4,000
3,::::]:]{-
2,000+ MAU DMS06669
1,::::]:]—:-
0 —-"_"""—--"'f
| N | ! | ' | ! 1 B 1
I 6 3 16 21 26
Cycle number —
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Realtime PCR phat hién gene ma héa NDM-1

RFU (10"3)

Amplification

blaypw.1

22



Realtime PCR phat hién gene ma héa NDM-1
MAU AM CHUNG DYONG VA AM

Amplificatian Amplification

g,

f : : a0

j: Z : 20

1om/ | SRR AR TITTRS: Y AT
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Thw nghiém nhay cam kh

MIC on
Antibiotic name DMS06669 plate slate (g/m)

(ua/ml)
Colistin <1 <1
Tigecycline <1 2
Ciprofloxacin >2 >2
Levofloxacin 4 >4
Ceftriaxone >4 >4

Trimethoprim/Sulfamethoxazole >4/76 >4/76 The

Imipenem >8 >8 s
Meropenem >8 -3 susceptibility

Gentamicin >8 >8 proflle Of tWO
Cefazolin >8 >8

Ampicillin/Sulbactam >16/8 >16/8 A. baumannii
Ceftazidime >16 >16

Cefepime >16 >16 strains
Cefoxitin >16 >16

Aztreonam >16 >16

Amikacin >32 <8
Cefoperazone/Sulbactam >32/8 >32/8
Piperacillin/Tazobactam >64/4 >64/4

Ticarcillin/Clavulanic acid >128/2 >128/2

MIC on DMS06670

24



Lap rap De novo, dw doan gen, chu giai chirc nang

Length: 4,207,939 bp

Pic diém Théng ké
Pair-end raw reads 4,750,865
Pair-end clean reads (Remaining AV BAEUS HEESTE
percentage)

Length of total draft genome length (bp) 4,369,281
Number of scaffolds 24
Length of scaffold (N50) 4,207,939
GC content (%) 38.91
No. coding sequences 4101
No. tRNAs 63
No. rRNAs 3
No. of CRISPR 2 (1 confirmed; 1 questionable)
No. of tandem repeat sequences 6
No. of insertion sequences 62

Acinetobacter baumannii DMS06669

Théng ké lap rap bd gene ctia A.baumannii DMS06669

25




Length: 3,815,999 bp

B cbs
W (RNA
| rRNA
B start
. Stop
B GC content
B GC skew+
B GC skew-

Acinetobacter baumannii DMS06670




Bing 3. 31. O gene d¢ khang khing sinh & A. baumannii DMS06669, DMS06670

Gene da du doan Gene Lop khang sinh | Twong Chiéu dai
khiang bi khiang dong (%) | HSP/Query
DMS06669 scf 4 1 aadAl6 Aminoglycoside | 99,65 846/ 846
DMS06669 scf 2 1 aadB Aminoglycoside | 100 534/534
DMS06669 scf 23 3 aadAl Aminoglycoside | 99,87 792 /792
DMS06669 scf 22 2 rmitB Aminoglycoside | 100 756 /756
DMS06669 scf 2 2 blaves.7 Beta-lactam 99,89 900 / 900
DMS06669 scf 23 2 blaoxa-10 Beta-lactam 100 801 / 801
DMS06669 scf 18 1 blaoxa-ss | Beta-lactam 100 843 /843
DMS06669 scf 1 2828 | blaapc-as Beta-lactam 96,35 115271152
DMS06669 scf 11 9 blanpm-1 Beta-lactam 100 813/813
DMS06669 scf 1 1731 | blaoxa-s4 Beta-lactam 100 825/ 825
DMS06669 scf 23 1 cmiAl Phenicol 99,13 1260 /1260
DMS06669 scf 21 2 floR Phenicol 98,35 1214 /1215
DMS06669 scf 5 1 sull Sulphonamide 100 840/ 840
DMS06669 scf 8 3 tet(39) Tetracycline 9991 1122/1122
DMS06669 scf 13 10 | mph(E) Macrolide 100 885/ 885
Macrolide,
DMS06669 _scf 13 11 | msr(E) Lincosamide va | 100 1476 / 1476
Streptogramin B
DMS06669 scf 16 1 ARR-3 Rifampicin 100 453 /453
DMS06669 scf 4 2 dfrA27 Trimethoprim 100 474/ 474
Gene di du doan Gene Loép khang sinh | Twong Chiéu dai
khing bi khang dt’iug (%) | HSP/Query
DMS06670 ctg 47 aac(3)-Ild | Aminoglycoside | 99.88 861 /861
Beta-lactam
DMS06670 ctg_45 blacars-» | Alternate name; | 100.00 915/915
PSE-1, blaP1b
DMS06670 ctg_54 blaoxa-ss | Beta-lactam 100.00 843 /843
DMS06670 ctg 1 blaapc.as Beta-lactam 96.53 1152 /1152
DMS06670 ctg 8 blaoxa-es | Beta-lactam 100.00 825/ 825
DMS06670 ctg 41 blanpm- Beta-lactam 100.00 813 /813
DMS06670 ctg 25 mph(E) Macrolide 100.00 885/ 885
Macrolide,
DMS06670_ctg_25 msr(E) Lincosamide va | 100.00 1476 / 1476
Streptogramin B
DMS06670 ctg 45 sull Sulphonamide 100.00 927927

Sang loc cac gen
dé khang khang sinh
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Sang loc cac gen dé khang khang sinh

Il Trimethoprim

Bl Tetracycline

[l Sulphonamide

Il Rifampicin

[ Phenicol

B MLS - Macrolide, Lincosamide and Streptogramin B
[ Fiuoroquinolone

[ Beta-lactam

Il Aminoglycoside

SDF

AB307-0294

D1279779

ATCC_17978 }

ab031

ZW85-1

LAC-4

AbH120-A2

bl . ACICU
a o ab030
CARB2 ™ ——» DMS06670
A. baumannii 1656-2
ABO0057

BJABO715

AC29

TYTH-1

TCDC-AB0715

MDR-TJ

MDR-ZJ06

BJAB0O7104

BJAB0868

A A AYE
8 gen khang maoi S

A. baumannii O 2 4 6 8 10 12 14 16 18

Number of resistance genes on database

Si-Tuan, N., Ngoc, H. M., Hang, P. T. T., Nguyen, C., Van, P. H., & Huong, N. T. (2017). New eight genes identified at the clinical
multidrug-resistant Acinetobacter baumannii DMS06669 strain in a Vietnam hospital. Annals of clinical microbiology and
antimicrobials, 16(1), 74.
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Sang loc cac gen dé khang khang sinh
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Sang loc cac gen dé khang khang sinh
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Sang loc cac gen dé khang khang sinh
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Cac vung prophage & Acinetobacter baumannii

Bang 3. 30. Cac viung tién thé thuc khuan & A. baumannii DMS06669 va

DMS06670

Chung V| Chiéu Tinh toan ven CD Chirc nang dac trung
u dai S
n| vung
g| (kb)

DMS06669 | 1 | 26.7 Nguyén ven 44 lysin, transposase,
terminase, portal, head,
capsid

2253 Khong nguyén ven | 10 | integrase

31373 Nguyén ven 55 terminase, plate, tail,
head, virion, portal

4 145.2 Nguyén ven 64 portal, tail, recombinase,
terminase, lysin, head

DMS06670 |1 | 21 Khong nguyén ven | 22 | integrase, tail

214 Khong nguyén ven | 30 integrase, capsid
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Gene doc lwe & Acinetobacter baumannii

Cac két qua tir PathogenFinder cia hé gen A.
baurmanmnii DMS06669 va DMS0667T0

Cac dac diém Gia tri & Gia tri &
DMSO06669 DMSO0667T0

Xac suat trdr thanh tac 85.8 85.3
nhan gay bénh & ngurdri

P66 bao phi protein dau 15.48 17.11

=T B e |
Cac ho protein gay 632 622
‘ h:nh cod twrong doéng

Cac ho protein gay 1 (0]
bénh kKhdng turong

déng

sS4 lwong cac trinh twe 4,090 3.636
Tong chidu dai cac trinh 1.280,033 1,128,874
twr (bp)

Chiéu dai trinh tw dai 4,877 3.452
nhat (bp)

Chiéu dai trinh tw ngan 30 31
nhat (bp)

Trung binh chiéu dai 312.0 310.0

cla cac trinh tw (bp)



Cac IS o Acinetobacter baumannii

Bang 3. 34. Nhiing trinh tu chen (IS) 0 Acinetobacter baumannii DMS06669

STT Trinh tur Ho IS Nhom N gufin géc Score (bit) E-value
cheén (IS)

1 ISAbal 1S4 IS10 1223 le-187
2 [SAba?2 1S3 IS51 95,6 3e-17
3 [SAba3 IS1 IS51 347 2e-93
4 [SAba5 IS5 1S903 95,6 le-17
5 [SAba7 IS5 1S903 52,0 4e-04
6 ISAbal? IS5 1S903 394 le-107
7 ISAbal3 IS5 1S903 115 2e-23
8 ISAbal4 IS3 IS150 54 Te-05
9 ISAbal6 IS66 1S903 A. baumannii | 492 6e-137
10 ISAbal7 IS66 1S903 424 le-116
11 ISAbal8 1S3 IS51 73.8 le-10
12 ISAbal9 1S3 IS51 105 3e-20
13 ISAba2l IS3 IS3 97,6 8e-18
14 [SAba22 1S3 IS3 79.8 2e-12
15 ISAba25 IS66 1S903 492 6e-137
16 [SAba29 1S3 IS51 85,7 3e-14
17 ISAba32 ISNCY | 1S1202 97,6 5e-19
18 ISAba34 IS3 IS51 95,6 3e-17
19 [SAba40 IS5 1S903 113 6e-23
20 ISAba43 ISL3 ISAzbal 168 4e-41
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Cac IS & Acinetobacter baumannii

Bang 3. 35. Nhirng trinh tur chén (IS) ¢ Acinetobacter baumannii DMS06670

STT Trinh fur Ho IS | Nhom Nguc’:}n géc Score (bit) E-value
chén (IS)

1 ISAbal IS4 IS10 305 3e-81
2 |ISAba2 IS3 IS51 103 2e-19
3 | ISA4ba3 IS1 IS51 973 0,001
4  |I1SAba7 IS5 1S903 52,0 5e-04
E- IS21 | 1S1202 69,9 3e-10

6 1S3 1S51 696 le-187
7 | 1SAbal8 1S3 IS51 798 2e-12
8 | ISA4bal9 IS3 IS51 [ 101 6e-19
9 | IS4ba2l IS3 1S3 A. baumannii | g3 ¢ le-13
10 | ISA4ba22 1S3 1S3 69,9 2e-09
11 [S256 | ISPna2 337 6e-90
12 IS5 ISL2 345 4e-93
13 | IS4ba29 IS3 IS51 91,7 6e-16
1SAba3?2 ISNCY | IS1202 147 2¢-33

15 IS4 IS10 509 le-142
IS3 IS51 115 4e-23
109 le-21
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Hinh 3. 6. Cay phat sinh loai cua Acinetobacter baumannii DMS06669; DMS06670 va 21 chung A. baumannii
hién hanh trong co so dir liéu KEGG dua trén cac gia tri trung binh d6 twong dong nucleotide (ANI).
Si-Tuan, N., Ngoc, H. M., Hang, P. T. T., Nguyen, C., Van, P. H., & Huong, N. T. (2017). New eight genes identified at the

clinical multidrug-resistant Acinetobacter baumannii DMS06669 strain in a Vietnam hospital. Annals of clinical 36
microbiology and antimicrobials, 16(1), 74.



Phan tich
gen ortholog

o A. baumannii

Size of each list

DMS06669 '” DMS06670 AB207-0294 2
AYE 1656 2
Number of elements: specific (1) or shared by 2, 3, ... lists
l | =T
6 5 42200 2 1(79)
3(203)

Hinh 3. 22. So sianh h¢ protein gitta cdc chung A. baumannii: DMS06669:
DMS06670; AYE, SDF, 1656-2, AB307-0294. Biéu d6 Venn va bleu dd thanh dai
dién cho sb lugng cac gene orthologous truc giao va duy nhat cia mdi ching
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Hinh 3. 23. Tong so gene trong pan-geneome (mau xanh blue) va by gene chinh
(core-geneome, mau xanh green) dugc v& nhu 1 ham 50 ctia s lugng bo gene duogc
thém vao tuan tir (23 bo gene). Bi¢u do hop (box plot) biéu thi ty 1¢ % thr 25 va thir
75 véi cac trung vi duge biéu thi dudi dang duong nim ngang va rau (whisker) nim
& cac phan tram thir 10 va thit 90. Hon nita, nhu thé hién trong hinh 3.25 bén dudi,
s0 lrgng gene méi khong bao phu t6i mitc zero (khong) khi sap xép céc ching mdi
(trong 23 chung, trung binh c6 khoang 211 gene mdi duge dong gop vao ngan hang
gene) Dé hd trg cho nhimg quan sét nay, phén tich duong cong pan- geneome bang
mo hinh hoi quy lily thira (power-lawn) cho thay pan-geneome 1a hé ma (Bpan=0,44).

Phan tich pan-genome
o A. baumannii

Pan-genome: 15883
Core-genome: 4321
Accessory genome: 11562

Pan=core+accessory

38



TOM LAI

<% Hé gene DMS06669 va DMS06670 /an lwot cé 24 scaffold va 16 scaffold.
< Vé gene khang thuéc, DMS06669 c6 18 gene va DMS06670 c6 9 gene.

<% Téng céng c6 632 va 622 ho gay bénh turong déng véi cac trinh tw hé gene hoan
chinh cua chung Acinetobacter baumannii DMS06669 va DMS06670.

s DMS06669 co 4 prophage va DMS06670 co 2 prophage.

< DMS06669 c6 phat sinh lodi trong nhanh 6 chdng gém ATCC_17978,
D1279779, ZW85-1; ab031 va SDF. DMS06670 cO phat sinh loai trong nhanh
gém LAC-4 va BJAB0715
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TOM LAI

% VE IS, DMS06669 c6 20 trinh tr chén va DMS06670 c6 17 trinh tw cheén.
< Vé ortholog gene, cadc COG duy nhat & DMS06669 1a cac gene hoat déng véi hoat

tinh cua sarcosine oxidase, 2-oxopent-4-enoate hydratase, amino-methyl-

transferase va ammonium transmembrane transporter.

< Va, DMS06670 chira cac COG duy nhét |a cac gene chirc ndng véi hoat tinh 2,5-
dioxovalerate dehydrogenease (NADP+), ATPase phu thuéc RNA.

< Pan-genome cta A. baumannii gém 15883 gene, trong khi core va accessory

genome gém 4321 va 11562 gene.

% Pan-genome cua A. baumannii c6 dac trung cua 1 hé pan-genome mo.
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Khuéch dai cac gen dé khang khang sinh tir két qua in-silico
& cac chung Acinetobacter baumannii dac trwng bang

phwong phap thwe nghiém Sinh hoc Phan tw

131415 16 17

Hinh 3. 11. PCR khuéch dai cic gen dé khing khing sinh & 2 ching 4. baumannii

DMS06669 va Acinetobacter baumannii DMS06670. Chu thich cac gen bén duadi:

1. aadAl6 (846bp) 2. aadB (334bp) 3. aadAl (792bp) 4. rmiB (736bp)

5. blaves? (900bp) 6. blaoxaio (801bp) 7. blaances (1152bp) 8. 9. Ladder

10. blaoxas+ (825bp) 11.emIAl (1260bp) 12. floR (1215bp)  13. sull (840bp)

14. tef(39) (1120bp)  15. mph(E) (385bp)  16. msr(E) (1476bp) 17. ARR-3 (453bp)

18. dfirA27 (474bp) 19 16S-DMS06669 20, 21, 31. Ladder 22, aac(3)-11d(861bp)

23. blacarea(915bp) 24. blaancas(1152bp) 25. blaowass (825bp)  26. mph(E) (385bp)

27. msr(E)(1476bp)  28. sull (348bp) 29. sull (340bp) 30. 165-DMS06670 a1



Xac nhan trinh tw cac gen dé khang khang sinh in-vitro
& cac chung Acinetobacter baumannii dac trwng bang

phwong phap Sanger cai tién
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Céac gen deé khang khang sinh carbapenem

- blaOXA10 cua A. baumannii DMS06669 c6 ngudn goc twong

dwong v&i ca 27 chung.

- blaOXA64 clia A. baumannii DMS06669 c6 ngudn goc gan nhat voi
blaOXA64 cua chung A. baumannii KP890935.1.

- blaOXA68 clia A. baumannii DMS06669 c6 ngudn géc gan nhat voi
blaOXAB68 cua chung A. baumannii NG_049808.1 va AY750910.1
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https://www.ncbi.nlm.nih.gov/nucleotide/KP890935.1?report=genbank&log$=nucltop&blast_rank=9&RID=J39RMF8C014
https://www.ncbi.nlm.nih.gov/nucleotide/NG_049808.1?report=genbank&log$=nucltop&blast_rank=3&RID=J8ZKWPM201R
https://www.ncbi.nlm.nih.gov/nucleotide/AY750910.1?report=genbank&log$=nucltop&blast_rank=8&RID=J8ZKWPM201R

Céac gen dé khang khang sinh 1&p B-lactam
- blaOXA58 clia A. baumannii DMS06669 c6 ngudn goc gan nhat voi
A. baumannii AGQ08547.1.

- blaOXA58 clia A. baumannii DMS06670 c6 ngudn goc gan nhat voi
A. baumannii ABP87781.2.

- blaNDM1 ctia A. baumannii DMS06669 c6 ngudn goc gan nhat voi
NDM1 partial plasmid AFEN84619.1.

- blaNDM1 ctia A. baumannii DMS06670 c6 ngudn goc gan nhat voi
NDM1 partial Klebsiella pneumoniae ADW41799.1.

- blaCARB2 cuia A. baumannii DMS06670 c6 ngudn goc gan nhat

v&i duy nhat chiing P. aeruginosa NG_048722.1



https://www.ncbi.nlm.nih.gov/nucleotide/NG_048722.1?report=genbank&log$=nucltop&blast_rank=36&RID=J8XW8A66015

TOM LAl

% Trong cac gen in-silico & DMS06669 va DMS06670, chi c6 [aac(3)-lld &
DMS06670] la khéng tim duwoc ching vi khuén twong déng c6 chira gen aac(3)-11d.

% 22/23 gen in-silico d& duoc phan 14p in-vitro va xac nhén lai bdng Sanger céi tién.
aac(3)-1ld & DMS06670 khong thdy trén NCBI c6 thé ma mé dau, ma két thuc cla

gen aac(3)-1ld khéng ndm trong céc trinh tw duoc do.

< Trong 22 gen dwoc phan I4p in-vitro, c6 3 gen triing nhau. Do dé, téng c¢éng c6 19
gen khang khang sinh & 2 ching A. baumannii ddc trung vé tinh khang

carbapenem bdng cac phuong phéap thuc nghiém sinh hoc phan te.
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5.1. Kéet luan
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Vé dic diém hé gen, cac yéu té ddc Iwec va gen dé khang
khang sinh in-silico & 2 chung A. baumannii DMS06669 va
DMS06670 bang phwong phap Tin — Sinh hoc

DMS06669 DMS06670
24 scaffold; 4.207.939bp 16 scaffold; 4.207.939bp
4101 CDS; 18 gen khdng khang | 3643 CDS; 9 gen khang khang
sinh (8 gen maoi) sinh (blaCARB2 moi)
4 prophage, 20 1S, 2 prophage, 17 1S,
632 protein gay bénh & ngudi, 622 protein gay bénh & ngudi,
573 protein dac trwng loali 273 protein dac trwng loai
ATCC 17978; D1279779; ZW85-
LAC-4 va BJAB0O715
1; ab031 va SDF

pan-genome 23 hé& gen da c6 sén (bao gdm hé gen DMS06669 va
DMS06670) co s gia tang 211 gen 47




Vé khuéch dai cac gen dé khang khang sinh tir két qua
In-silico o 2 chung A. baumannii DMS06669 va DMS06670
bang phwong phap thwe nghiém Sinh hoc Phan tu

< PCR da gilp khuéch dai in-vitro dwoc 19 gen khang thudc
cua chung hai chung DMS06669, DMS06670.

< Trinh tw cac gen dwoc xac nhan lai bang phwong phap

Sanger cai tién.
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5.2. Kién nghi
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5.2. Kién nghi

< Phan Iap va khao séat cac gene lién quan dén:
= Pdc lwe vi khuan, cac trinh tw chén (1S)
= Gen ma hoa cac ving tién thé thwe khuan,
= Gen ma hda cac protein gay bénh dac trwng loai.

> Hiéu r6 hon co ché sinh bénh hoc mirc dd phan ti.
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L)

L)

CAC PONG GOP CUA DE TAIl

C6 9 gen dé khang khang sinh chwa tirng dwoc cong bd trong 1
ching A. baumannii trwéc day, trong do c6 2 gen mai lién quan dén
dé khang nhém khang sinh beta-lactam—> Nghién c®u lwu hanh
chlng, dau an sinh hoc phan t& khang thudc va khao séat phd khang

khuan tiém nang.

D@ lidu gidi trinh tw hé gene ciing phat hién cac vung tién thé thwc
khuan & A. baumannii, cac IS va cac protein dac trwng loai = nghién
ctru tiép theo vé co ché sinh b&nh hoc phan t&r A. baumannii.
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