CHUYEN DE HO HAP THU'C HANH

TAM GEN MO BUQOC PHAT HIEN O HAI CHUNG
ACINETOBACTER BAUMANNII GAY NHIEM TRUNG
HO HAP &’ BENH VIEN DA KHOA THONG NHAT,
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Nguyén Si Tudn* va Pham Hing Van**

Tom TAT

Mé dau: Acinetobacter baumannii 1& tac nhan
gay nhiém khuén bénh vién quan trong véi kha nang
phat trién mot loat cac co ché khang da thubc khac
nhau. Muc tiéu nghién cru nay, ching t6i gidi ma
hé gen chang A. baumannii DMS06669, dwoc phan
lap tr bénh phdm dom cla mét nam bénh nhan bj
viém phdi bénh vién va nghién clru tap trung vao
viéc x&c dinh cac gen lién quan t&i sy dé khang
khang sinh.

Phwong phap: Hé gen A. baumannii
DMS06669 dwoc gidi ma bang lllumina HiSeq
platform, chat lwong dwoc kiém soéat va viéc 1ap rap
de novo cho téng cong 24 scaffold, dw doan gen va
cha giai chirc nang tiép theo véi cac div liéu trén thé
gi¢i nhuw tRNAscan-SE, RNAmmer, Tandem
Repeat Finder, CRISPR Finder, IS Finder va COG,
sau do cay phat sinh loai cta ching A. baumannii
DMS06669 so v&i 21 ching A. baumannii trén dir
lieu KEGG dwoc xay dwng.

Két qua: Viéc xac dinh cac gen khang khang
sinh tiém nang dwoc tién hanh trén ResFinder cho
thay c6 18 gen (v&i 8 gen chwa tirng dwoc ghi nhan
& Acinetobacter baumannii) cé lién quan t&i sy dé
khang 8 I1&p khang sinh.

Két luan: Cac két qua dwoc thiét lap trong
nghién ctru clia ching téi da chi ra rang co ché dé
khang khang sinh da dang, c6 thé tén tai & ching
A. baumannii DMS06669 va khuyén céo Iam sang
cho lieu phap véi cac bénh nhan nhiém A.
baumannii.

Twr khoa: Acinetobacter baumannii, da khang
lam sang, carbapenem, giai trinh ty hé gen,
DMS06669
SUMMARY

EIGHT NOVEL GENES IDENTIFIED AT
ACINETOBACTER BAUMANNII CAUSED
RESPIRATORY INFECTION IN THONGNHAT
DONGNAI GENERAL HOSPITAL

Background: Acinetobacter baumannii is an
important nosocomial pathogen with ability to
develop a variety of multidrug resistance
mechanisms.
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Objective: In this study, we characterized the
genome of A. baumannii DMS06669 strain, which
was isolated from the phlegm specimen of a male
patient with hospital acquired pneumonia and
focused on identification of genes relevant to
antibiotic resistance.

Method: The A. baumannii DMS0669 genome
was sequenced on lllumina HiSeq platform, quality
controlled, and de novo assembled to produce a
total of 24 scaffolds, following gene prediction and
functional annotation to public databases such as
tRNAscan-SE, RNAmmer, Tandem Repeat Finder,
CRISPR Finder, IS Finder and COG, then the
phylogeny tree of DMS06669 strain with 21 other A.
baumannii strains on KEGG database was
constructed.

Resulis: The identification of potential antibiotic
resistance genes was conducted on ResFinder
yielding 18 genes (with 8 genes have never reported
before in A. baumannii) related to the resistance of
8 antibiotic class.

Conclusion: This study points out that the
diverse possible mechanism of antibiotic resistance,
existing in A. baumannii DMS06669 strain and
provide a clinical advice for the therapy of A.
baumannii infected patients.

Keywords: Acinetobacter baumannii
DMS06669, clinical multidrug-resistant,
carbapenem, whole-genome sequencing.

DAT VAN PE

Acinetobacter baumannii (A. baumannii) da
va dang dugc phat hién trén khip thé giéi nhu
12 mot tac nhan gy bénh truyén nhiém chi yéu
vi loai ndy c6 thé thich nghi manh mé& véi moi
truong va kha ning thiét 1ap su dé khang cao
v6i mot s6 thude (da thude).'

Acinetobacter baumannii chiém khoang 2—
10% cdc nhiém tring do vi khudn Gram am &
khoa Hdi sttc Tich cuc (ICU) va lam tang ty 1€
t&r vong ctia cdc bénh nhan mac bénh.*

Tuy nhién, su phét trién kha nang dé khang
da thudc & A. baumannii, dic biét 1a khang
carbapenem, da trd thanh mot van dé cua thé
gi¢i.%” Nhitng ngudi bi nhiém cic ching
Acinetobacter da khang c6 thé cé ty 1é tir vong
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cao hon va thoi gian diéu tri dai hon & bénh vién
hon nhiing nguoi bi anh hudng boi cac ching
nhay cam.?

Tt bénh phém dom cuia mot nam bénh nhan
bi viém phdi bénh vién, ching t6i ding miu
DNA téch chiét tir khuan lac vi khuan phan 1ap
va sir dung Illumina HiSeq® platform dé lap rap
de novo b dir liéu hé gen chung A. baumanii dé
6 thong tin vé hé gen va cdc gen c6 lién quan
dén sy dé khang khang sinh cua chung A.
baumannii DMS06669. Ching t6i xay dung cay
phit sinh loai va so sanh toan bo hé gen dong
thoi xdc dinh kha ning dé khang ciia DSM06669
d6i voi da khang sinh dugc thdng qua xét nghiém
thir nghiém nhay cam khang sinh va cac gen
khang khang sinh tiém ning trong DMS06669.
Vigc xéc dinh cac gen nay cung cap thong tin gia
tri dé 1am sang to cdc co ché dé khang khang sinh
trong chung A. baumannii DMS06669 va mé ra
kha nang dinh huéng 1am sang cho viéc diéu tri
cho bénh nhan nhiém A. baumannii.

DPOI TUONG VA PHUONG PHAP NGHIEN CUU
1. Béi twong nghién cliru

Chung Acinetobacter baumannii 1am sang,
DMS06669, dugc phan 14p tir bénh phidm dom
cua moOt bénh nhan nam sinh nam 1986 bi viém
phdi bénh vién va ching duoc luu trit tai phong
thi nghiém Y sinh hoc Phan tir, khoa Vi sinh,
Bénh vién Pa khoa Théng Nhéat Déng Nai, Viét
Nam.
2. Phwong phap nghién coru

Thiét ké nghién civru: nghién ciu phong thi
nghiém

Cdc ky thudt sw dung trong nghién ciru
- Phan Iap, dinh danh va thee nghiém nhay cam
khang sinh chang A. baumannii

Mau bénh pham dom dugc cdy phan lap trén
moi truong Blood Agar (BA) va MacConkey
(MC). Ching A. baumannii phan 1ap duoc tiép
tuc chon loc bﬁng cach kiém tra su hién dién cua
blaoxa-s1 noi tai.'®

Chung Acinetobacter baumannii
DMS06669 duoc dinh danh va thir nghi¢m nhay
cam khang sinh bang hé thong dinh danh va
khang sinh do tu dong Phoenix, BD. Céc khang
sinh duoc xéc dinh diém gay MIC ddi v6i ching
DMS06669 nay bao gém amikacin, aztreonam,
ampicillin/sulbactam, ciprofloxacin,
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ceftazidime, cefpodoxime, cefotaxime,
ceftriaxone, colistin, cefepime, cefoxitin,
ceftazolin, gentamicin, imipenem, meropenem,
levofloxacin, trimethoprim/ sulfamethoxazole,
ticarcillin/clavuclanic acid, tigecycline, and
piperacillin/tazobactam. )

- Giai trinh twv DNA dworc tach chiét tor chung
Acinetobacter baumannii DMS06669

MaAu DNA duoc tach chiét tir khuén lac cua
ching Acinetobacter baumannii DMS06669
nay dugc gidi trinh ty todn bo hé gen bang hé
thong may Platform Hiseq 150E véi kich thuéc
trinh ty doc la 150bp va dg bao phu 120x.

- Tién xcr ly div liéu va lap rap de novo hé gen

Trinh ty doc tho dugc danh gia va kiém soat
chat lugng bang FastQC
(http://www.bioinformatics. babraham ac.uk/pr
ojects/fastqc/) va Trimmomatic!! (cAc thdng so:
ILLUMINACLIP:2:30:10 LEADING:3
TRAILING:3 SLIDINGWINDOW:10:30
MINLEN:100) dé ¢6 duogc trinh tu doc tinh
sach. Sau khi tién xtr ly, FastQC dugc st dung
lai dé bdo céo cac dic diém cua céc thu vién tién
xur 1y va xac dinh tinh hi€u qua cia viéc loai bo
cdc trinh tu chét luong kém.

Sau khi loc, céc trinh ty ngan duoc lip rap
bang bo sip xép hé gen SPAdes va cic contig
v6i chidu dai hon 300bp van dugc gitr nguyén.
Sau dod, nhiing contig nay dugc dua vao 1 phan
tich dya trén nhiéu ban thd dé sap xép lai thong
qua bo scaffold MeDuSa'? bang céch st dung
A. baumannii ATCC 17978 1a hé gen tham
chiéu.

- Chu giai hé gen

Phan mém Prodigal (v2.6.2)"3 1a mot hé
théng dé xéc dinh céc gen trong céc trinh ty
DNA ctia vi sinh vat, dac biét 1a vi khuan va
virus, dugc st dung dé dy dodn gen trong h¢
gen thd cia A. baumannii DMS06669, trong khi
tRNAscan-SE!* va RNAmmer'> duge sir dung
dé 1an luot xac dinh tRNA va rRNA(SS, 16S va
23S).

Hon nita, hai mdy chu truc tuyén Tandem
Repeat Finder
(http://tandem.bu.edu/trf/trf.html)'® va CRISPR
Finder (http://crispr.u-psud.fr/Server/)'”  lan
luot duogc st dung dé du doén cac trinh tu lap di
1dp lai va phat hién cac CRISPR trong trinh ty
hé gen.
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Ngoai ra, cic trinh ty hé gen dugc so sanh
v6i co s¢ dit lidu céc trinh tu chén (IS) dé xdc
dinh may cha IS Finder (https://www-
is.biotoul.fr//).

Pé phan loai chuc nang cua céc gen da du
doan, BLASTp’ duoc sap xép dé céc axit amin
cua ciac gen da dy dodn so véi cac dir li€u
COG'® véi gia tri mong doi < 10e bang cach
diing may chu CDD-batch!
(https://www.ncbi.nlm.nih.gov/Structure/bwrp
sb/bwrpsb.cgi). Cac trinh tu axit amin dugc
giong voi thong s6 mic dinh va viéc mo ta chat
lugng t6t nhét (véi ty 18 % chiéu dai giéng cao
nhit va twong ung twong dong véi nhau) duoc
diing dé chd thich cic gen da du dodn. Tét ca
cac gen da chu giai sau d6 dugc phan loai dya
trén cic 16p COG cua chiing.

Pé tim kiém cdc gen khing thudc khang
sinh, cdc trinh tgy gen da du doan cua
DMS06669 duge tim kiém trén co so dit liéu
ResFinder
(https://cge.cbs.dtu.dk/services/ResFinder/) (v
2.1) bang céch st dung ngudng twong tu nhu
khuyén cdo trong trang web ResFinder.”’ Sau
d6, ciy phat sinh loai duoc xay dung bang cich
ding g6i PHYLIP (v 3.695)* véi thuat todn
bootstrap dugc thiét ké 1a 500 va cy phét sinh
loai dugc hinh anh héa bang phan mém FigTree
(v 1.4.3)
(http://tree.bio.ed.ac.uk/software/fgtree/).

KET QUA VA BAN LUAN
Sw dé khang khang sinh cta Acinetobacter
baumannii

Pic diém nhay cam khang sinh d6i véi
chung DMS06669 duoc thé hién trong Bang 3.
Két qua ndy cho thdy ching DMS06669 da
khang d6i voi hau hét cic khang sinh tha
nghiém, ngoai trir colistin va tigecycline. Trong
khi d6, chung DMS06670 ciing khang v&i hau
hét cac khang sinh thir nghiém va con nhay cam
vai colistin, tigecycline va amikacin.

Lap rap va chu giai trinh tw hé gen

B6 dir liéu doc duge lam sach va da ghép cap
duogc sir dung dé lip rap de novo hé gen bang
cach dung bo lap rap h¢é gen SPAdes va sap x&p
lai bang Medusa, két qua ctia ching DMS06669
va DMS06670 1an Iuot cho 24 va 16 scaffold,
v6i tong chidu dai ctia hé gen 1a 4.369.281 va
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Bang 3. Thir nghiém nhay cam khang sinh véi A.
baumannii DMS06669 va DMS06670

Tén khang sinh MIC (ug/ml) MIC
cring | )

DMS06669 DMS06670
Colistin 1 0,5
Tigecycline 1 4
Ciprofloxacin 4 2
Levofloxacin 4 4
Ceftriaxone 8 32
Bactrim 8/76 8/152
Imipenem 16 16
Meropenem 16 16
Gentamicin 16 8
Cefazolin 16 8
Ampicillin/Sulbactam 16/32 16/32
Ceftazidime 32 32
Cefepime 32 16
Cefoxitin 32 32
Aztreonam 32 16
Amikacin 64 8
Piperacillin/Tazobactam 128/8 64/4
Ticgrcillin/CIavuIanic 108/4 64/2
acid

Bang 4. Két qua lap rap va chu giai bd gen cua
Acinetobacter baumannii DMS06669

Pac diém Chung Chung
DMS06669 | DMS06670

Pair-end raw reads 4.750.865 = 4.998.333
Pair-end clean reads (Ty 3768594 3.964.392
1& % con lai) (79,32%) (79,31%)
Lée“ngth%hi(ig) dai cla hé 4369081  3.860.520
So lwong scaffold 24 16
CE,'\‘E(L)‘) dai cia scaffold | 4507939  3.815.999
Ham lvgng GC (%) 38,91 38.94
Sbé lwgng trinh ty ma héa 4.101 3.643
Sé lwgng tRNAs 63 65

Sé lwgng rRNAs 3 3

S6 lwong CRISPR 2 3

Ho protein gay bénh 632 622

3.860.520bp; N50 1a 4.207.939 va 3.815.999bp
va ham luong GC 1a 38,91 va 38.94%. Tu phan
tich chu giai h¢ gen, da phét hién dugc 4.101 va
3.643 trinh tr ma hda, 63 va 65 trinh tu tRNA,
3 trinh ty rRNA mdi chiing va 2 va 3 CRISPR
(Bang 4).
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Hinh 2. Phéan loai chirc nang gen trén co s& dir liéu COG

Chu giai chirc nang cua trinh tw hé gen
Acinetobacter baumannii

Chtrc nang cua trinh ty hé gen Acinetobacter
baumannii DMS06669 chu yéu lan luot tir 1a
nh6ém phién ma, trao do6i va van chuyén axit
amin, chuyén héa va san xudt nang luong, dich
ma, cdc con duong trao d6i chét va van chuyén
ion bén trong té bao. Cac nhém chirc niang con
lai c6 s lugng gen twong ddi bang nhau. Riéng
hai nhém: Chinh sira va xir Iy RNA; Céu tric
ngoai bao c6 rat it gen twong ddng.

Phéan tich cay phan loai va cac hé gen so
sanh

Duya trén cidc hé gen tr cic chung
Acinetobacter baumannii da duoc cong bd trén
dir liéu ANI (Average Nucleotide Identity), tién
hanh phéan tich cdy phan loai dua trén 16S-
rRNA d xéc dinh quan hé di truyén cua cic
chung. Hinh 3 cho thay phét sinh loi ctia chiing
DMS06669 lién quan gan trong 1 nhém 6 chiing
ATCC_17978, D1279779, ZW85-1; ab031 va
SDF. Trong khi d6, chuing DMS06670 cung
nhanh v6i LAC-4 va BJABO715.

Pé hiéu ro hon mbi lién quan giita ching
DMS06669 va cac ching A. baumannii toan
cau khic, mot cdy phan lodi hé gen dya trén
thuat toan neighbor-joining, duoc tién hanh dwa
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trén hé gen cua Acinetobacter baumannii
DMS06669 va 21 hé gen khac c6 gid tri tur dix
licu KEGG dung Progressive Mauve. Két qua
tu hinh 4 cho thly DMS0669 thudc ching qudc
té 1T (International Clone II, IC II).

Xac dinh cac gen dé khang véi khang sinh

Pé xic dinh cic gen lién quan toi sy dé
khiang vo6i khang sinh cua A. baumannii
DMS06669, cic trinh ty ma héa dugc nhap vao
ca dir liéu ResFinder.?’

Bang 5 liét ké céc gen c6 lién quan dén su dé
khang ctia ching A. baumannii DMS06669 dbi
v&i cac aminoglycoside, betalactam, macrolide,
lincosamide  streptogramin B,  phenicol,
rifampicin, sulphonamide, tetracycline,
trimethoprim. Chung A. baumannii DMS06669
chiém s0 lugng 16p khang khang sinh cao nhét
trong tong s6 22 chung A. baumannii tlr viéc im
kiém trong ResFinder (8/9 16p khang sinh, ngoai
trir nhém fluoroquinolon) (Hinh 5), tiép theo la
cac chung AYE, BJAB0868, MDR-Z2J06, MDR-
TJ va BJABO7104, tat ca déu da dugc bao cdo 1a
cic ching da khang thubc. Viéc thiéu sy dé
khang nhém khang sinh fluoroquinolon trong
chung DMS06669 phu hgp véi phéan tich MIC
(Bang 3), khi gia tri MIC cua ciprofloxacin,
levofloxacin déu & mirc trung gian 12 4 pg/ml.
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Hinh 3. Phan tich cay phan loai 16S rRNA cho thay méi lién hé tién hoa giira A.
baumannii DMS06669, DMS06670 va cac chung A. baumannii khac.

003

Hinh 4. Cay phan loai ctuia cac hé gen cua A. baumannii DMS06669 va 21 hé gen A. baumannii khac.
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Bang 5. O gen dé khang khang sinh dwoc xac dinh bang ResFinder

Gen da dw doan Gen khang Lép khang sinh bi  Twong déng Chiéu dai
khang (%) HSP/Query
aadA16 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 rmiB Aminoglycoside 100 756 / 756
DMS06669_scf 2 2 blaveg-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-2s Beta-lactam 96,35 1152 /1152
DMS06669 scf 11 9 blanbwm-1 Beta-lactam 100 813/813
DMS06669_scf _1_1731 | blaoxa-64 Beta-lactam 100 825/825
DMS06669_scf_23_1 cmiA1 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 99,91 1122/1122
DMS06669_scf 13_10 mph(E) Macrolide 100 885/885
DMS06669_scf 13_11 msr(E) I\\/I/gcsr?rlédpi(,)grléw]?noséamlde 100 1476 / 1476
DMS06669_scf_16_1 ARR-3 Rifampicin 100 453 / 453
DMS06669_scf_4_2 dfrA27 Trimethoprim 100 474 /474
Gen da dy doan Gen khang L&p khang sinh Twong dong Chiéu dai
bi khang (%) HSP/Query
DMS06670_ctg_47 aac(3)-1ld Aminoglycoside 99.88 861 /861
DMS06670_ctg_45 blacars-2 Beta-lactam
Alternate name; 100.00 915/915
PSE-1, blaP1b
DMS06670_ctg_54 blaoxa-ss Beta-lactam 100.00 843 /843
DMS06670_ctg_1 blaapc-25 Beta-lactam 96.53 1152 /1152
DMS06670_ctg_8 blaoxa-es Beta-lactam 100.00 825/825
DMS06670_ctg_41 blanpm-1 Beta-lactam 100.00 813/813
DMS06670_ctg_25 mph(E) Macrolide 100.00 885/885
DMS06670_ctg_25 msr(E) I\\//lgcsrct)rl:adpié)grlélra?r?sBamlde 100.00 1476 / 1476
DMS06670_ctg_45 sul1 Sulphonamide 100.00 927

Dé hiéu nhiéu hon vé nhém aminoglycoside,
c6 hai gen (aadB% va rmB?° lién quan dén tinh
khéng gentamicin va amikacin trong chung.

A. baumannii DMS06669. Céc gia tri MIC
cua gentamicin va amikacin cling thuc sy cao
v6i lan luot 1 16 va 64 pg/ml (Bang 3). Dic
biét, rmtB la gen khang aminoglycosid ma
trudc day chua tung dugc bdo cdo trong A.
baumannii. Ngoai ra, da khao sat aadA1?’ va
aadA16 (chua bao gid dugc bdo cdo trong A.
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baumanni truée d6)*%, lién quan dén su khang
streptomycin  va  spectinomycinTrong dé
khang khang sinh nhém MLS (Macrolide,
Lincosamide va Streptogramin B), c6 hai gen
mphE?® va msrE,* 1ién quan dén sy dé khang
voi erythromycin (macrolisade) va
streptogramin. Céc két qua nay ciing duoc bao
cdo & cdc chung da khang thudc khic nhu
BJABO0868, BJAB07104, TYTH-1, MDR-
7J06, AC29, MDR-T]J.
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Hinh 5. Cac nhém dé khang khang sinh cua A. baumannii DMS06669, DMS06670 va 21 chung A.
baumannii (dwore tai tir co s& div liéu KEGG) bang ResFinder.

O cdc nhém phenicol, Rifampicin va
sulphonamide, bén canh mdt $6 gen tim théy
trong A. baumannii nhu cmIA1 lién quan dén su
dé khang chloramphenicol®! va sull lién quan
dén khang sulfamethoxazole,? x4c dinh hai gen
chi xuat hién trong ching DMS06669 nhur floR
chloramphenicol va khing phenicol®® va
rifampin  (rifampicin), rifaximin, rifabutin,
khéng rifapentine nhém.**C6 hai gen du doan
ctia DMS06669 tuong tu nhu fer’® va dfrA27
thugc cac l6p tetracycline va trimethoprim.
Nhirng gen nay chua bao gio dugc bao cao trong
A. baumanni truée diy. Gen ter’® duge bio céo
1a su dé khéng vdi tetracycline c6 céu tridc tuong
tu véi tigecycline nhung hoat dong cao hon 5
lan. Tuy nhién, theo phan tich ctia MIC (Bang 3),
DMS06669 khang tigecycline (1pg/ml) c6 nghia
1a rer® khong lién quan dén khang tigecycline.
Dit liéu ciing khing dinh rang gen dfrA27 c6 lién
quan dén khang trimethoprim va phirc hop cua
cic gen dfrA27 va aadAl6 di duoc tim thay
trong chung E. coli 1387 da khang thubc.?® Phirc
hop nay duoc xic dinh c6 trong chung
DMS06669.

C6 8 gen duoc xép vao nhém dé khang véi
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Bang 6. Cac két qua tir PathogenFinder ctia hé gen
A. baumannii DMS06669 va DMS06670

Cac dac diém

Gia trj &
DMS06669

Gia tri &
DMS06670

Xac suét tré thanh tac

nhan gay bénh & nguoi 85.8 85.3
(%) ‘

Dg bao pht protein dau 15.48 1711
vao (%)

Cac ho protein gay

bénh c6 twong déng e e
Cac ho protein gay

bénh khong tuwong 1 0
dong

Sé lwong céc trinh tw 4,090 3,636
Tong chiéu dai cac trinh 1,280,033 1,128,874
tw (bp)

Chiéu dai trinh tw dai

nhét (bp) 4,877 3,452
Chiéu dai trinh tw ngan

nhét (bp) 30 31
Trung binh chieu dai 312.0 310.0

clia cac trinh tw (bp)

khang sinh beta-lactamase. Gen blaves7 c6 lién
quan dén khang cephalosporin (cefepime,
cefoxitin, cefazolin, ceftriaxone) va khang thude
aztreonam.* Diéu nay phi hop voi phan tich

MIC (Bang 3). Nam gen blaoxa-10°° blaoxa-ss’’,
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Bang 7. Cac vung tién thé thwe khuan & A. baumannii DMS06669 va DMS06670

Chiéu dai vung

Chung Vung

Tinh toan ven

Chirc nang dac trwng

(kb)

1 26.7 Nguyén ven 44 lysin, transposase, terminase,
portal, head, capsid
2 25.3 Khéng nguyén ven 10 integrase
DMS06669 3 37.3 Nguyén ven 55  terminase, plate, tail, head, virion,
portal
4 452 Nguyén ven 64 portal, tail, recombinase, terminase,
lysin, head
DMS06670 21 Kh(?ng nguy(fzn ven 22 ?ntegrase, tail '
4 Khong nguyén ven 30 integrase, capsid
blaoxaes™® va blaxpm.1® duge coi 14 cac gen nhau nhu tRNAscan-SE, RNAmmer, Tandem

khang thudc cia nhém khang sinh carbapenems
(meropenem va imipenem). Trong s6 d6, blaoxa-
62 chua bao gid cong bd trude diy trong céc
ching A. baumannii. Diéu lo ngai hon, ca gen
blaxpm-1 va blaoxa-ss tim thay trong DMS06669
chura bao gid duge bao cdo trong cing mot chiing
trude do.
Xac dinh cac gen lién quan dén doc lwc cua
vi khuan

Béng cach sir dung PathogeneFinder, du dodn
rang xdc suét dé ching Acinetobacter baumannii
DMS06669 va DMS06670 1a mdt tic nhan gay
bénh ¢ ngudi twong tng 12 85,8% va 85,3%. Két
qua chi tiét dugc liét ké trong Bang 6. Téng cong
¢6 632 va 622 ho gy bénh tuong ddng véi cic
trinh tu h¢ gen hoan chinh cua ching
Acinetobacter  baumannii DMS06669  va
DMS06670.
Xac dinh cac vung tién thé thwc khuan &
Acinetobacter baumannii

Cac vung tién thé thuc khuan duge xé4c dinh
bang PHAST. Tién hanh phan tich cic viing tién
thé thuc khuan trong hé gen cua 2 chung A.
baumannii DMS06669 va DMS06670 va xac
dinh dugc ca 2 chiing ¢6 chira 1 s6 viing tién thé
thuc khuén (prophage) (Bang 7). Céc trinh tu
gidng phage (phage-like sequences) duoc gia
thuyét 1a gidp ting cudng kha ning bam dinh
ctia té bao vi khuan vao té bao chu (ngudi) va
¢6 kha nang tich lily d& khang véi khang sinh.
Diéu nay gidp vi khuan sbng st trong cac méi
trrong moi va tro thanh cac tdc nhan gy bénh.

KET LUAN
C6 4,101 trinh ty ma héa dwoc du doan va
chu thich véi cac co s¢ dit li€u truc tuyén khéc
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Repeat Finder, CRISPR Finder, IS Finder, COG
va ResFinder. Muoi tdm gen du doan (trong d6
c6 8 gen moi chua tirng dugc bao céo trude day
0 A. baumannii) c6 li€n quan dén sy dé khéng
ctia 8 nhém khang sinh. C6 hai gen khang thudc
khang sinh dugc tim thidy trong dong
DMS06669 va chua bao gi¢ dugc bao céo ¢ A.
baumannii trude day. Phan tich hé gen nay cung
cép cac thong tin gen doc luc, sinh bénh hoc va
dé khang thudc hién c6 & A. baumannii va hd
trg cho céc nghién ctru trong twong lai vé co ché
phan tir dé khang khang sinh va sinh bénh hoc
& loai vi khudn nguy hiém nay.
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