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LOI CAM DOAN

Téi xin cam doan dé tai nghién civu trong ludn van ndy la cong trinh
nghién civu ciia téi ciing nhém nghién civu dya trén nhiing tai liéu, sé6 liéu do
chinh t6i cung nhém nghién civu tw tim hiéu va nghién ciru. Chinh vi vdy, cdc
két qua nghién ciu trong dé tai dam bdo trung thuc va khach quan. Pong
thoi, két qua ndy chuwa ting xudt hién trong bat cir mot nghién ciru nao khdc.
Cdc s6 liéu, két qua néu trong ludn vin la trung thiee, néu sai téi hoan toan

chiu trach nhiém truoc phdp luat.

Tac gia luan van ky va ghi rd ho tén
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Phan Thi Thuy Trang



LOI CAM ON

Dau tién, toi xin giri 101 cam on dén Ban 14anh dao Hoc vién Khoa hoc
va Cong nghé vai niém kinh trong va syt hao khi duoc hoc tap trong thoi
gian qua.

V6i sy biét on sau sic nhat xin danh cho Tién si Huynh Hoang Nhu
Khénh va Tién si Cao Thi Thuy Hang di giap d&, dong vién va chia sé
nhiéu kinh nghiém ciing nhu cac thay c6 trong hoi dong chdm luan van da
cho toi nhitng déng gop quy bau dé hoan chinh luan vin nay.

Xin dugc cam on sy hd tro kinh phi tir cac nhiém vy khoa hoc cong
nghé: nhiém vy Hop tac quéc té, ma sé6 QTIT01.01/23-24 (do PGS. TS.
Pham Ptc Thinh chi nhi€ém); nhiém vu thudc cac hudng khoa hoc va cong
nghé uvu tién, ma s6 VAST02.01/23-24 (do TS. V& Thi Diéu Trang chu
nhiém). Cam on sy hd tro quy bau tir nhitng ngudi nong dan va chu cia
d6ng mudi Hon Khéi, Ninh Diém, Khanh Hoa trong qua trinh thu thap mau.

Xin chan thanh cam on dén cac ban hoc vién cao hoc l6p BIO.21A da
chia sé, trao doi kién thirc va dong gop v kién quy bau nham gitp dd, dong
vién t61 hoan thanh nghién ctru.

Cudi cung t6i xin bay to long biét on gia dinh, nguoi than va dong
nghiép da tao diéu kién, dong vién, chia sé kip thoi cung toi trong qua trinh
nghién cuu.

Xin chan thanh cam on.
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MO PAU

Vi khuan ¢6 chiu min (Haloarchaea, hay con duogc goi 1a Halobacteria)
la mgt nhom vi sinh vat doc dao c6 kha nang sinh trudng va phat trién manh
mé trong diéu kién méi truong si€u man, noi néng dd mudi co thé dat dén
muc bio hoa. Dic diém ndi bat cia Haloarchaea 1a sy xuét hién cua sic td
carotenoid, thuong mang mau do, cam hodc tim, giup bao vé té bao khoi tac
dong ctia anh sang manh va stress oxy hoa trong moi truong co ap suat thim
thau cao [1].

Su thich nghi doc dao cua Haloarchaea khong chi dung lai & kha nang
sinh ton trong mdi trudng siéu man ma con & viée ching san sinh cic enzyme
c6 kha nang hoat dong trong diéu kién khic nghiét, bao gém do man cao,
nhiét 6 cao va pH bét thuong [2, 3]. Piéu nay lam cho Haloarchaea trd thanh
nguon tai nguyén sinh hoc day tiém niang cho nghién ctru va ung dung trong

nhiéu linh vuc cong nghiép, ndng nghiép, thiy san va xtr Iy méi truong.

Trong mdi truong ty nhién nhu ruong mudi va hd mudi, ngudn carbon
cha yéu 1a cac polysaccharide phirc tap nhu cellulose, xylan, chitin va
hemicellulose. Nhitng hop chat nay dong vai tro quan trong trong chu trinh
carbon tu nhién khi chiing c4u thanh thanh té bao thuc vat hodc 16p vo ngoai
ctia dong vat (nhu chitin trong giap xac) [4]. Pé tan dung ngudn carbon nay,
vi sinh vat siéu man, dic biét 1a Haloarchaea, da tién hoa kha ning san xuat
cac enzyme chuyén bi¢t nhu cellulase, xylanase va chitinase. Pac tinh uu viét
clla cac enzyme nay, bao gém kha nang chiu méan cao, bén nhiét va on dinh
trong modi truong c6 pH thap, d3 md ra nhimg tiém nang 16n trong cac tng

dung cdng nghé sinh hoc [2].

Mot enzyme dic biét khac nhan duoc sy quan tdm Ion gan day la
hyaluronidase, c6 kha nang thuy phan acid hyaluronic (HA) — mot
polysaccharide quan trong trong co thé ngudi va dong vat. HA tham gia vao
nhiéu qua trinh sinh hoc nhu stra chira mé ton thuong, di chuyén té bao va
diéu tri ung thu. Tuy nhién, trong lwong phéan tir 16n cia HA 1am han ché kha
nang hap thy va hiéu qua diéu tri, doi hoi phat trién cac enzyme sinh hoc an
toan dé cat mach HA, tao ra cdc san phém c6 khoi luong thép, phuc vu cho

cac tng dung trong y hoc va duoc pham [5].

Tai Vi¢t Nam, nghién ctru v€ tiém nang Ung dung cua vi sinh vat bién



trong chuyén hoa polysaccharide méi chi bat dau phat trién trong nhimg nim
gan day. Két qua da budc dau xdy dung co s dit liéu vé cac chung vi sinh vt
bién c6 kha ning san sinh enzyme chuyén héa polysaccharide nhu fucoidan,
laminaran va alginate [6, 7, 8]. Mot s6 nghién ctru vé hé gen cua vi sinh vat
bién, chang han nhu Salinivibrio proteolyticus [9] va Pseudoalteromonas
[10], ciing d3 duoc trién khai, tuy nhién, phan 16n van dimg lai & mirc sang
loc va dinh danh. Cac nghién ctru chuyén siu vé enzyme chuyén hoa
polysaccharide chil yéu tap trung vao vi khuan hiéu khi, vi nAm, hodc vi sinh
vét chiu min théng thuong [11, 12, 13], trong khi nghién ctru vé enzyme tir
Haloarchaea con rat han ché, dic biét tai Viét Nam. Mot trong nhimg 1y do
chinh 1a kho khan trong qua trinh phan 1ap va nudi cdy cac ching vi khuan c6

nay do yéu cau khat khe vé moi truong sinh truong [14].

Viét Nam c6 nhiéu loi thé tu nhién thuan loi cho viéc nghién cuu
Haloarchaea, voi hé thdng cac rudong mudi tu nhién kéo dai tir Bic vao Nam,
dién hinh 1a Hon Khéi (Khanh Hoa). Nhitng khu vuc nay c6 nong do mudi
cao tur 165-375 g/L va nhiét do trung binh dao dong tir 36,5°C dén 60,2°C, 1a
diéu kién 1y tudng cho su phat trién cia cac chung vi khuéan cb chiu man. Tuy
nhién, nghién ctru vé vi khuan c¢6 chiu man tai Viét Nam van d6i mat véi
nhiéu thach thire 16n. Pic diém sinh trudng chim, yéu ciu mdi truong siéu
min 6n dinh trong thoi gian dai va cu tric mang té bao phuc tap khién viéc
phan 1ap va nudi cay tré nén kho khan. Cac nghién ctru vé hé gen va chuc
nang enzyme cua Haloarchaea trén thé gidi con han ché va gan nhu chua
duogc khai thac tai Viét Nam. Vi vay nghién ctru nay la hudng di méi trong
viéc tim kiém ngudn cac enzyme chuyén hoa polysaccharide tir Haloarchaea

dé dinh hudng tng dung trong linh vuc cong nghiép, xtr Iy moi trudng.

Trong nghién ciru ndy, ching toi tién hanh phan 1ap va tuyén chon céc
chung vi sinh vét ¢4 chju min tir ruéng mudi Hon Khoi, tinh Khanh Hoa.
Muc ti€u ctia nghién ctru la xac dinh cac ching Haloarchaea c6 kha nang sinh
enzyme thuy phan polysaccharide nhu chitinase, cellulase/xylanase va
hyaluronidase, tr 46 kham pha cac dac tinh dac biét ciia cac enzyme nay, mé
rong tiém nang ung dung trong cong nghé sinh hoc va cac linh vuc cong

nghiép hi¢n dai.



MUC TIEU PE TAI

Phén 14ap va tuyén chon vi khuan ¢6 chju min (Haloarchaea) theo dinh

hudng c6 tiém nang sinh enzyme bé ngan mach mot s6 loai polysaccharide.
NOI DUNG NGHIEN CcUU

Noi dung 1: Phan 1ap Haloarchaea tir miu nu6c mudi thu thip tai mot
s6 canh ddng mudi & Khanh Hoa.

Noi dung 2: Sang loc va tuyén chon ching Haloarchaea theo dinh
huéng sinh enzyme bé ngan mach mot sd loai polysaccharide (cellulose,

xylanase, chitin, acid hyaluronic).

Noi dung 3: Pinh danh chung Haloarchaea dugc Iva chon.



Chwong 1. TONG QUAN NGUYEN CUU
1.1. GIOI THIEU VI KHUAN CO CHIU MAN (HALOARCHAEA)
1.1.1. Pinh nghia va dic diém sinh hoc ciia Haloarchaea.
1.1.1.1. Dinh nghia

C6 khuan hodc vi sinh vét c¢6 (danh phap khoa hoc: Archaea) 1a cac vi
sinh vatdon baonhan so. Ching khéng c6 nhan té bao hay bat cir bao
quan nao trong té bao chat. Archaea 1a mot trong ba linh vuc sdng chinh, bén
canh Bacteria va Eukarya. Archaea khong chi 1a mot nhém vi sinh vat don
gian ma 1a mot linh vuc sinh hoc doc 1ap voi nhimg dic diém riéng biét.
Archaea thudng sbng trong cac méi truong khic nghiét, nhu sudi nudc nong,

moi trurong man, va cac diéu kién cuc doan khac [15].

Trong d6 Haloarchaea (Halobacteria, Halophilic Archaea) 1a mét 16p
sinh vét nhan so thudc nganh vi khuan cd, duoc tim thdy trong nude mudi bdo
hoa hodc gan bdo hoa [16]. Cac vi khuan cb cuc ky wa min nay 1a mot nhom
vi sinh vét can nong d6 mudi cao dé phat trién tdi wu déng thoi ching c6 cac
kha ning thich nghi trao doi chat khac nhau dé chiu duoc nhiing diéu kién
khac nghiét nay. Ching da dugc phat hién ca trong nhiing diéu kién khac
nghiét nhu mé mudi cd hang tram tridu nam tudi. Vi kha nang thich nghi dic
biét thong qua co ché nhu "mudi vao", glycosyl hoa 16p bé mat (S-layer) ting
cuong amino acid c6 tinh axit trén bé mit protein, Haloarchaea tré thanh
nguon tai nguyén doc ddo cho nghién ctru va ung dung cong nghé sinh hoc.
Trong d6, cac enzyme duoc san xuat béi nhom vi sinh vat nay, bao gom
cellulase, xylanase, chitinase va hyaluronidase, thé hién hoat tinh va tinh 6n

dinh vuot trdi trong diéu kién moi trueong siéu man [2, 17].
1.1.1.2. Péc diém hinh thdi

Archaea c6 cau trac giéng, nhung tién hoéa khac biét so véi vi khuan.
Archaea khac voi vi khuan ¢ nhiéu dic diém chinh, bao gdm co ché sao chép
DNA va phién ma, cau trac lipid mang va thanh té bao khac nhau, cing véi
cac co ché enzyme tuong tmg, mot sé coenzyme doc dao, va cac stra d6i RNA
doc nhét [15]. Trong d6 Haloarchaea dugc cac nha khoa hoc dic biét qua tim

nghién ctu vé dac diém di truyén hoc, sinh 1y hoc, sinh thai hoc, hda sinh va
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cac ung dung ti€ém nang cua cac phan tur sinh hoc ma chung tong hop (sac to,

enzyme, nhua sinh hoc, khang sinh, v.v.) [18, 19].

Péi véi Haloarchaea, chiing hau hét 1a vi khudn gram am va c6 sic to do,
chung c6 thé 1a vi sinh vat hiéu khi hoic ky khi [20]. Hinh dang té bao cua
Haloarchaea rat da dang va co6 thé duoc quan sat thdy dudi dang don gian,
chéng han nhu hinh que, hinh cau hodc hinh dia, hodc dudi dang bat thuong
hon, chéng han nhu hinh tam giac, hinh vuéng hodc hinh da hinh, dic biét 1a
khi chung duoc nudi céy 0 nhiét do cao hon hoac néng do NaCl thép hon can
thiét cho su phat trién t6i wu cta chung [21, 22].

1.1.1.3. Méi truwong song

Archaea ban dau duoc phan 13p tir cdc moi truong cuc doan (vi du: nhiét
do cao, pH thép, dd man cao), dan dén viéc nhiéu nguoi xem ching nhu
nhimg sinh vat ky la va hiém hoi. Tuy nhién, trong vai nim qua, Archaea da
dugc phat hién ¢ nhidu méi trudng khac nhau. Nhitng méi trudng nay bao
gdém nudc va tram tich dai dwong, noi Archaea déng vai trd quan trong trong
chu trinh nito va carbon toan cau [23, 24] , ciing nhu trong éng tiéu hoa cua
dong vat (bao gdm ca con ngudi), noi vai trd va su tham gia ciia ching trong
stc khoe va bénh tat chi méi bat dau duoc nghién ctru [25]. Haloarchaea 1a
nhirng vi khuén cuc ky uva mdn, c6 kha nang chiu mudi va phat trién tdi vu &
ndng do 3,4-5,1mol/L (20-30%) NaCl. Ching song trong nhiéu méi trudng

siéu man voi do man tir 10% dén nong do bao hoa (35%) [26].
1.1.2. Phan loai Haloarchaea
Vi tri phén loai trong hé thng sinh hoc:

Haloarchaea thudc nganh Euryarchaeota va 16p Halobacteria, bao gdm
ba bd chinh: Halobacteriales, Haloferacales, va Natrialbales, v&i tong s
khoang 71 chi da duoc xac dinh. Trong d6, bd Halobacteriales chira ho
Halobacteriaceae, bao gom cac chi tiéu biéu nhu Halobacterium (md hinh
nghién ctru di truyén va sinh hoa), Haloarcula (tong hop protein trong moi
truong cuc man), va Halorubrum (san xudt enzyme bén mudi). B
Haloferacales gdm ho Haloferacaceae véi chi Haloferax (kha nang thich nghi
linh hoat, san xuat PHA) va Halogeometricum (tham gia xu 1y sinh hoc 6
nhiém). B Natrialbales chtra ho Natrialbaceae, gom Natrialba (thich nghi t6t



v6i méi truong kiém-min) va Natrinema (hoat tinh enzyme chitinase cao).
Ngoai ra, mot s6 nhoém Haloarchaea chua duoc phan loai rd rang nhu
Nanohaloarchaea (hé gen doc déo, chua thé nudi ciy), Halalkaliarchaeum va
Haloccoides (sinh trudng trong méi truong kiém-min cuc doan) [20].

1.1.3. Vai tro va irng dung ctia vi khuan co

Haloarchaea 1a nhom vi khuén cb c6 kha ning sinh trudng trong moi
truong c6 nong d6 mudi cao nhd cac co ché thich nghi dic biét, nhu tich liy
ion K* va téng hop enzyme bén mudi. Chung déng vai trd quan trong trong
can bang hé sinh thai man va co tiém ning Gng dung rong rii trong cong

nghiép, y sinh va moi1 truong.

Trong cong nghiép thuc pham va my pham, haloenzymes va carotenoid
tir Haloarchaea c6 tinh chéng oxy hoa, khang khuan, chdng viém va tao mau
ty nhién. Mot sd loai nhu Halogeometricum sp., Haloarcula sp., Haloferax
sp. c6 kha nang khang khuan manh, gitip Gmg dung trong bao quan thuc pham
va duoc pham [27, 28]. Ngoai ra, protease bén mubi tir Haloarchaea dugc str
dung trong san xudt nuwéc miam va vat liéu sinh hoc, trong khi
bacteriorhodopsin tir Halobacterium salinarum duoc tng dung trong cong

nghé quang hoc nhu vong mac nhan tao va may tinh quang hoc.

V& mit moi truong, mot sb loai Haloarchaea cé thé san xuat polyme
phan huy sinh hoc (PHA) va exopolysaccharide (EPS) c6 gia tri trong m¥
pham, duoc pham va cong nghiép thuc pham. Tai khi (gas vesicles) cua
chung dang duoc nghién ctru dé van chuyén thudc trong y hoc. Pong thoi,
Haloarchaea tham gia vao chu trinh carbon va nito, hd tro phan huy chét hitu
co va duy tri can bang sinh thai [29].

Trong linh vuc xir 1y sinh hoc, mot s6 loai nhu Haloferax va Natrialba
¢ tiém nang loai bé kim loai nang va hoa chat doc hai tir moi truong 0
nhiém, dic biét & khu vuc ven bién. Cac nghién ciru metagenomic ciing chi ra
vai tro quan trong cua chiung trong duy tri qua trinh sinh dia hoa tai cac hé
sinh thai man. Nhu vay, Haloarchaea khong chi c6 vai tro sinh thai quan trong
ma con mang lai nhidu ing dung tiém ning, tir cong nghiép, y sinh dén bao vé
moi truong, mo ra hudng nghién clru mdi trong khai thac enzyme va cac hop

chat sinh hoc gia tri cao.



1.2. PHAN LAP VI KHUAN CO CHIU MAN (HALOARCHAEA) TU
MOI TRUONG TU NHIEN

1.2.1. Ngudn thu miu dé phan lap vi khuan c6 chiu min

Vi khuan c6 chju min (Haloarchaea) 1a mot nhém vi sinh vét co kha
nang sinh trudng trong moi trudng co néng d6 mudi cao, thim chi dat murc
bdo hoa. Kha ning thich nghi dic biét giup chung ton tai trong cac hé sinh
thai khic nghiét nhu hd mudi, dat siéu man, moi truong bién, san phﬁm 1én
men va nhiéu ngudn tu nhién khac. Su phan lap Haloarchaea tir cac moi
truong khac nhau khong chi phan &nh tinh da dang sinh hoc ma con mo ra

nhiéu tng dung tiém ning trong céng nghiép va sinh hoc.

Rudng mudi ty nhién (solar): Pay 1a mdi truong phd bién dé phan lap
Haloarchaea nho diéu kién anh sang manh va néng d6 mudi cao, tao thuan loi
cho sy sinh tong hop sic t6 carotenoid. Tai An P9, cac ching nhu Haloarcula
rubripromontorii BS2, Haloferax lucentense BBK2 va Halogeometricum
borinquense E3 duoc phén 1ap tir ruéng mudi & Goa va Tamil Nadu, c6 kha
nang chiu mudi 1én dén 25% (w/v). Tai Trung Qudc, cac ching Halorubrum
sp. SS1 va Halobacterium sp. SS2 dugc tim thy trong mudi bién tai Hoang
Hoa [30, 31].

Pit siéu man (hypersaline): Mot sb chang moi nhu Halomicroarcula
saliterrae sp. nov. va Halomicroarcula onubensis sp. nov. da dugc phan 1ap
tir ddm 1ay mudi Odiel Saltmarshes (Tay Ban Nha). Nhitng chiing nay c6 kha
nang san xuat carotenoid va phat trién trong diéu kién mudi cao, md ra tiém

nang tng dung trong cong nghiép sinh hoc [32].

Moi truong bién (marine environments): Cac ving bién ven bo va dat
min kiém ven bién cling 1a méi truong 1y tuong cho Haloarchaea. Tai Trung
Quéc, Halomicroarcula laminariae sp. nov. va Halomicroarcula marina sp.
nov. dugc tim thay trong tao nau Laminaria va dat man ven bién tinh Giang
T6. Tai Iran, cac chung Halorubrum va Natrinema dugc nghién ctru vé kha
nang chiu kim loai ning va oxyanion, gép phan vao cic ung dung xir Iy moi
truong [32, 33].

Dich 1én men nudc mim (Fish sauce fermentation broth): Mot sé chung
nhu Halorubrum sp. SS1, Halobacterium sp. SS2, Halococcus sp. AMS1 va



Halorhabdus sp. AMS6 di dugc phan 1ap tir nude mim 1én men. Chung duogc
nghién ctru vé kha ning san xuit enzyme cong nghiép nhu protease, amylase,

chét hoat dong bé mit va protein chéng dong.

Ho siéu man (Hypersaline lake): Tai Tunisia, Halorubrum chaoviator,
Natrinema pallidum va Haloarcula tradensis dugc phan lap tir hd siéu man
Chott El Jerid. Cac ching nay c6 kha ning tong hop poly(3-hydroxybutyrate)
(PHB) tir tinh bot, ung dung trong san xuét vat liéu sinh hoc phan huy tu
nhién.

Cac ngudn khac: Tai An Do, Halogeometricum borinquense va
Haloferax volcanii duoc phan 1ap tir rudng mudi va nghién ctru vé kha ning
sinh tong hop sic to carotenoid. Tai Trung Qudc, nhiéu chung méi nhu
Halorarius litoreus, Haloglomus halophilum va Natronomonas marina dugc
tim thay trong tram tich man ven bién, c6 tiém ning ung dung trong cong

ngh¢ sinh hoc.

Viéc phan 1ap Haloarchaea tir cac hé¢ sinh thai khac nhau da ching minh
tinh da dang sinh hoc va kha ning thich nghi vuot trdi ctia nhom vi khuan
nay. Cac nghién ctru khong chi gitip hiéu 1d dic diém sinh hoa, di truyén cua
chung ma con mé ra co hdi ing dung trong cong nghiép sinh hoc, xtr 1y moi

truong, san xuat dugc pham va thuc pham chirc nang.

Tai Viét Nam, hé sinh thai ty nhién véi dic diém dia 1y da dang va diéu
kién moi truong thuan loi mang lai tiém ning 16n cho nghién ciru va phan lap
Haloarchaea. Pic biét, cac khu vuc rudéng mudi ven bién trai dai tir Bic vao
Nam nhu Hon Khéi (Khanh Hoa) va Hai Ly (Nam Dinh) 1a nhiing dia diém Iy
tuong dé thu thap mau phan 1ap vi khuan ¢ chiu min. Khong chi vy, cac
khu vuc ven bién mién Trung va mién Nam, véi cac hé sinh thai bién giau
dinh dudng va hé sinh thai dat min kiém ven bién, ciing 13 ngudn tiém ning
cho viéc khai thac va phan lap cic ching vi khuan c6. Ngoai ra, mi truong
san xuit nudc mam truyén thong tai cac tinh ven bién mién Trung, véi diéu
kién mubi cao va qué trinh 1én men tu nhién, c6 thé 13 ngudn thu maiu ly
tuong dé nghién ctru cac ching Haloarchaea san sinh enzyme quan trong cho
cong nghiép thuc phim va dugc pham.Viéc nghién ctru va phan lap
Haloarchaea tai Viét Nam khong chi giap 1am phong phtl thém co sé dir li€u



vi sinh vat chiu mdn ma con dong gop vao su phat trién cua cac nganh cong

nghiép sinh hoc, y hoc va cong nghé moi trudong trong nudc.
1.2.2. Phwong phap phén lap c6 khuin

Viéc phan 1ap va tuyén chon Haloarchaea tir ty nhién 1a mot qua trinh
phuc tap, can két hop phuong phéap sinh hoc ¢6 dién va cong nghé hién dai.
DU ¢6 nhiéu ky thuat tdi wu hoa, hiéu qua phan 1ap van bi han ché do nhu ciu
dinh dudng dic thu, didu kién moi truong khic nghiét va su da dang sinh 1y
cta ching [14, 34]. Cac phuong phap giai trinh ty khong nudi cdy gitp mo
rong hiéu biét vé Archaea, nhung nghién ciru nudi cdy van can thiét dé xac
nhan cac gia thuyét sinh hoc va tién hoa. Vi vay, cai tién phuong phap phan

1ap van 1a uu tién hang dau.

Phuong phap pha lodng va ciy trai: Pay 1a phuong phap co ban va
pho bién nhat, ap dung cho mau tir méi trudng tu nhién nhu nude mudi hoic
tram tich. Mau duoc pha lodng theo cdp sb nhan trong dung dich NaCl phu
hop (20-30% w/v) va dugc trai 1én moi truong ran (thudng 1a moi truong
MGM - Modified growth medium). Thoi gian nudi cay kéo dai tir 15 dén 30
ngay do toc do phat trién cham ctia Archaea [30].

Phuong phap nudi cdy trong méi truwong chon loc: Moi trudng nudi
cay duoc thiét ké véi cac diéu kién sinh 1y dic thu nhu ndong d6 mubi cao, pH
trung tinh hoic kiém nhe, nham thuc ddy su phat trién ctia Archaea va han ché

cac vi sinh vat khac [35] .

Phuong phap loc mang: Puoc ap dung cho cidc mau tir méi trudng long
nhu nuéce bién hodc dich 1én men. Mau duoc loc qua mang loc c6 kich thudc
16 0,45 um, sau do dat truc tiép 1én bé mit moi truong ran dé nuéi céy dudi

diéu kién téi wu [32].

Céac phuong phap phén lap tién tién giup toi vu héa kha niang nudi cay
Archaea bang cach diéu chinh diéu kién méi truong va tan dung cong nghé
hién dai. Phuong phap OSMAC diéu chinh yéu t6 mdi truong dé toi da hoa
tiém nang sinh hoc. Nudi cdy ddng sinh tai tao mbi quan hé cong sinh tur
nhién, hd trg sy phat trién cua Archaea. Phan 1ap don bao str dung cong nghé
nhu flow cytometry dé tach va nudi cdy té bao don. DIET thuc day trao doi
dién tu gitra cac loai, giap nuodi céy Archaea kho phan 1ap. HTC ap dung hé
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théng tu dong hoa dé thir nghiém hang loat diéu kién moi truong, t8i wu hoa
qua trinh nudi ciy [31, 33, 36].

Cic yéu to anh huwéng dén hiéu qua phén lap

Sy thanh céng trong phan lap Archaea phu thudc vao nhiéu yéu td, bao
gdém thanh phan moi truong nudi cdy, diéu kién vat 1y, quan hé cong sinh va
thoi gian . Thanh phin moi trudng can duge didu chinh chinh xac dé dap
mg nhu cau dinh dudng cua ting ching, trong khi nhiét do, pH, ap suit va do
min phai md phong ding moi trudng tu nhién dé dam bao su phat trién t6i
ru. Ngoai ra, mot sé Archaea phu thudc vao médi quan hé cong sinh, khién
viéc thiéu ving cac d6i tac phu hop c6 thé 1am suy giam kha nang sinh
truong. Do tbc d6 phat trién cham, thoi gian G kéo dai 1a can thiét dé cac
chung dat mat do du 16n. Viéc phat trién va téi vu hoa cac phuwong phap phan
1ap khong chi nang cao hiéu qua nghién ctru ma con md ra tiém ning Ung

dung to 16n cua Archaea trong cong ngh¢ sinh hoc, y hoc va moi truong.
1.2.3. Pinh danh c6 khuin

Qua trinh dinh danh cac chung Haloarchaea la mot budc quan trong
trong nghién ctru vi sinh vat hoc, nham xac dinh chinh x4c loai, dic diém di
truyén va kha nang sinh hoc ctia cac chung phéan lap. Pinh danh khong chi
gitp nhan di¢n ching vi sinh vat ma con tao nén tang cho viéc danh gia tiem
nang ung dung trong cong ngh¢ sinh hoc, moi truong va cong nghig¢p. Viéc
dinh danh Haloarchaea thuong dua trén su két hop giita cac phuwong phap
truyén théng va hién dai, bao g(‘A)m ddc diém hinh thai, xét nghiém sinh hoa va
phan tich di truyén.

1.2.3.1. Pic diém hinh thdi va quan sdt khudn lac

Phuong phap dau tién trong qué trinh dinh danh 13 quan sat dic diém
hinh thai ctia khuan lac trén méi truong nudi ciy:

Mau sac khuan lac: Nhiéu ching Haloarchaea cé kha ning sinh sic t6
carotenoid, tao nén mau sic dic trung nhu dé, cam hodc héng trén moi truong
ran [37].

Hinh dang va kich thudc: Cac khuan lac thuong ¢ hinh tron, mép déu
hodc 16i nhe. Kich thudc khuan lac c6 thé thay doi tuy thudc vao diéu kién

nuoi cay va chung vi khuan.
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CAu trac t& bao: Quan sat dudi kinh hién vi quang hoc hodc kinh hién vi
dién tir giip danh gia hinh thai té bao, thuong 1a hinh cau, que hoac det va dac

trung boi mang té bao ether lipid chiu man cao [30].
1.2.3.2. Xét nghiém sinh hoa

Céc xét nghiém sinh héa dugc sir dung dé danh gia kha ning chuyén hoa

va san xuat enzyme cta Haloarchaea. Cac thir nghiém phd bién bao gom:

Xét nghiém str dung ngudn carbon: Thir nghiém kha ning st dung ngudn
carbon khac nhau nhu glucose, sucrose, xylose hoac cac polysaccharide phtic
tap.

Kha nang chiu mudi: Panh gid gidi han chiu mén cua chung bang cach

nudi ciy trén méi truong c6 ndng d6 NaCl dao dong tir 10% dén 35% [32] .
1.2.3.3. Phén tich di truyén va dinh danh phan tir
Phuong phap dinh danh Archaea dua trén gen 16S rRNA 1a mot cong cu

quan trong trong nghién ctru vi sinh vat hoc, gitip xac dinh mbi quan hé tién
hoa va phan loai cac ching méi. Miac du ca vi khuan va ¢6 khuan déu so hiru
gen 16S rRNA, nhung Archaea c6 mot sd vung trinh ty dic trung khac biét,
dic biét 1a trong cac ving bién doi (V2, V4 va V6), cho phép phéan biét chung
véi vi khuan. Dé dam bao do chinh xac trong qua trinh nhan dién, cac moi dic
hiéu cho Archaea duoc thiét ké dua trén nhirng trinh tu bao tdn riéng biét cua
nhém nay, giup tang cuong do nhay va do dac hiéu khi thuc hién PCR. Ngoai
ra, phuong phap giai trinh tu 16S rRNA két hop véi phan tich sinh tin hoc cho
phép nhan dién chinh xac cac loai Archaea chua dugc nudi cay, dong thoi
cung cip thoéng tin quan trong vé su da dang va vai trd sinh thai cua ching
trong moi truong tu nhién [38] .

1.2.3.4. Danh gid khd ndng sinh hoc dic thu

Bén canh dinh danh phan tir va sinh hoéa, viéc danh gia kha nang sinh
hoc cua Haloarchaea gilp xac dinh tiém ning ung dung cua chung. Cac
nghién ciu tdp trung vao kha niang san xudt enzyme chuyén hoa
polysaccharide (cellulase, chitinase, xylanase, hyaluronidase) trong moi
truong mdn cao, tong hop sic td sinh hoc carotenoid c6 gia tri trong thuc
phém va duoc phém, cling nhu kha nang chiu nhiét, chiu man va 6n dinh pH
dé ing dung trong cong nghiép. Qua trinh dinh danh Haloarchaea doi hoi su
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két hop gitta phuong phap truyén théng va hién dai, tir quan sat hinh thai
khuan lac dén phan tich di truyén tién tién, gitip xac dinh chinh xac loai va
kham phé tiém ning sinh hoc cta ching trong coéng nghé sinh hoc, dugc
pham va xtr Iy méi trudng.

1.3. ENZYME BE NGAN MACH POLYSACCHARIDE TU VI KHUAN
CHIU MAN

1.3.1. Tong quan vé chitinase c6 ngudn goc tir Haloarchaea

Chitin 1a mot polysaccharide bén viing, cdu tao tir N-acetylglucosamine
lién két B-1,4, c6 trong thanh té bao nam, vo gidp xac va bo xuong ngoai con
trung [39]. Do kho phan huy sinh hoc, chitin tich tu tir ngudn thai cong
nghi¢p, doi hoi giai phdp xur 1y hi€u qua, trong d6 chitinase (EC 3.2.1.14)
dong vai tro quan trong. Chitinase thuoc nhoém glycosyl hydrolase, xtc tac
qua trinh phan giai chitin, c6 ing dung trong kiém soat nim gdy bénh thuc

vat, thudc trir su sinh hoc va xur 1y chét thai hai san [40].

Céac nghién ctu da xac dinh nhiéu chitinase tr c¢b khuan cuc man
(Haloarchaea). Enzyme ChiN1 tir Halobacterium salinarum NRC-1 duogc
biéu hién thanh cong trong Haloarcula japonica TR-1, cho thay hoat tinh t6i
wu & 55°C, 1 M NaCl va 6n dinh trong khoang 1-4,5 M NaCl [41]. Mot
chitinase khac tir Hbt. salinarum duogc biéu hién trong Escherichia coli bang
bioreactor khuéy co hoc, dat hoat tinh ti da tai 1,5 M NaCl, trong khi
HschiAl tir cung loai thé hién hoat tinh t6i wu 6 pH 7,3, 40°C va 1,5 M NaCl
[42].

Ngoai ra, Haloferax mediterranei c6 kha nang phéan giai chitin dong thoi
tong hop poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV), mot loai
bioplastic tiém ning [43]. Nhiéu ching Haloarchaea khac nhu
Halomicrobium, Haloterrigena, Natrinema va Salinarchaeum tir hd nuéc
man ciing san xuat chitinase bén mudi cao, voi hoat tinh toi wu trong khoang
2-3 M NaCl [44]. Nhitng nghién ctru nay cho thiy tiém ning tmg dung 16n

ctia chitinase tir ¢6 khudn trong cong nghiép sinh hoc va méi truong.
1.3.2. Tong quan vé cellulase cé ngudn goc tir Haloarchaea

Cellulose 1a polysaccharide ty nhién phd bién nhat trén Trai Dat, bao

goém cac don vi glucose lién két p-1,4-glycosidic, dong vai tro cau trac chinh
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trong thanh té bao thuc vat va 1a ngudn tai nguyén quan trong trong cong
nghiép nhién li¢u sinh hoc, giéy, dét may va thuc phém. Tuy nhién, do cau
tric tinh thé bén vitng va tinh khong tan trong nudc, viéc phan hiy cellulose

phu thudc vao hé enzyme cellulase.

Cellulase thudc ho glycoside hydrolase (GH), xuc tac thiy phan lién két
1,4-B-D-glycosidic trong cellulose, hemicellulose va lichenin. H¢ enzyme nay
bao gdm ba nhom chinh: endoglucanase (EC 3.2.1.4) cit dut lién két noi
mach, exoglucanase (EC 3.2.1.91) thuy phan tir dau mach cellulose tao
cellobiose va B-glycosidase (EC 3.2.1.21) phan giai cellobiose thanh glucose
[45].

Céac ching co khuan chiu man (Haloarchaea) tiét cellulase c6 hoat tinh
on dinh trong diéu kién khic nghiét. Haloarcula sp. LLSG7 s& hitu hé
enzyme bén nhiét, kiém va mubi, trong khi chung Haloarcula sp. G10 chi
biéu hién hoat tinh endoglucanase (36 kDa) [46, 47]. Mot cellulase tur
Haloferax sulfurifontis c6 kha nang hoat dong & pH 3-9, nong d6 NaCl 0-5M
va nhiét d6 20-80°C, cho thay tiém ning ung dung cong nghiép [48].

Cellulase c6 vai tro quan trong trong dét may, san xuat ruou vang, ché
bién thuc pham, thirc an chin nudi, ndng nghiép, bot gidy va gidy, dic biét 1a
san xuat nhién liéu sinh hoc tir lignocellulose [49]. Qua trinh xr Iy nguyén
lidu thuong két hop phuong phap hoa hoc va enzyme. Do kha nang chju mudi
cao, cellulase tir Haloarchaea giap giam tiéu thu nudc va nang lugng trong

giai doan loai bo muoi sinh ra.

Véi nhu cau nang luong ngay cang ting va cac thach thirc trong thuong
mai hoa nhién liéu sinh hoc, cellulase tir Haloarchaea c6 thé ning cao hiéu
sudt va tinh kinh té cia qué trinh san xuat nhién liéu tir lignocellulose [50].
Mot sé ching nhu Halorhabdus utahensis tong hop CBH bén nhiét, chiu
mudi cao va dung mdi ion 1ong, trong khi Haloterrigena turkmenica c6 hoat

tinh phén giai cellulose vuot troi, du téc do sinh trudong cham [51, 52].

Trong nganh dét may, Halorubrum saccharovorum (GUMFASL) va
Halococcus saccharolyticus (GUFF70) c6 kha nang xtr 1y nudc thai nhudom
tong hop nho hé enzyme cellulase va xylanase trong méi truong mudi cao,
mang lai lgi thé so voi enzyme tir vi khuan thong thuong [48].
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Nho kha nang hoat dong on dinh trong diéu kién khic nghiét, cellulase
tir Haloarchaea mé ra tiém ning 16n trong céng nghé sinh hoc, dic biét trong
viéc cai thién hiéu sudt cac quy trinh cong nghiép lién quan dén phéan hily sinh
khi.

1.3.3. Tong quan vé axit hyaluronic cé ngudn goc tir Haloarchaea

Axit hyaluronic (HA) la modt polysaccharide tuy nhién thudéc nhom
glycosaminoglycan, dugc cau thanh tir cac don vi ldp lai cia D-glucuronic
acid va N-acetyl-D-glucosamine lién két thong qua lién két B-1,3 va p-1,4
glycosidic. HA c6 vai tro quan trong trong viéc duy tri cAu tric va do am cia
cac mo lién két & dong vat, dic biét 1a trong da, khdp va mat. Vi kha nang
gilr nudc vuot trdi va tinh chit boi tron, HA da tré thanh mot hop chét quan

trong trong y hoc, duoc pham, my pham va k¥ thuat mo.

Gan day, cac nghién ctru di md rong pham vi tim kiém ngudn san xuét
HA tir vi sinh vat, trong d6 ¢6 khuan chju min cao (Haloarchaea) da néi 1én
nhu mot ngudn tiém niang day hira hen. Cac Haloarchaea, thudc 10p
Halobacteria, c6 kha ning song va phat trién trong dicu kién khic nghiét nhu
noéng do mudi cao (3,4-5,1 M NaCl), nhiét do va pH thay d6i manh. Nho vao
cac dic tinh sinh hoc doc ddo, Archaea c6 thé tong hop cac polysaccharide
ngoai bao (EPS) nhu HA, véi tinh chat 6n dinh cao va kha ning hoat dong tot

trong moi1 truong cuc doan.

Nghién ctru cho thdy, cac chung Haloarchaea nhu Haloferax
mediterranei va Haloarcula japonica khong chi c¢6 kha nang phan huy
polysaccharide ma con cd tiém niang san xuat cac polymer sinh hoc, bao gom
ca HA va polyhydroxyalkanoates (PHA). Nhitng polysaccharide nay thé hién
tinh 6n dinh va hoat tinh sinh hoc vuot trdi trong méi truong giau mudi, mé ra

huéng Gmg dung trong san xuat cac san pham sinh hoc, my pham va y duoc.

Céc nghién ctru vé hé gen cua Haloarchaea d tiét 16 su hién dién cia céac
gen mi héa cho cic enzyme lién quan dén qua trinh tong hop HA, chang han
nhu UDP-glucose dehydrogenase va hyaluronan synthase. Viéc st dung cong
nghé giai trinh ty thé hé moi da giup phat hién cic gen quan trong trong qua
trinh tong hop polysaccharide tir Haloarchaea, tir 46 mo ra co hdi phat trién
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cac phuong phéap san xuit HA méi mang tinh bén viing va than thién voi moi

truong.

Mot diém dic biét caa HA tir Haloarchaea 1a kha ning chiu duogc céc
diéu kién khic nghiét, bao gém néng do mudi cao va ap suét thim thiu manh,
gitip ting d6 bén va tinh 6n dinh ctia san pham. Piéu nay mang lai nhiéu tiém
ning tmg dung trong cic nganh céng nghiép nhu my pham cao cép, y hoc tai

tao, va xur 1y sinh hoc nudc thai.
1.3.4. Mot s6 enzyme thity phan khac tir Haloarchaea

Cac enzyme c6 ngudn gbc tir Haloarchaea khac nhu amylase - enzyme
thuy phan tinh bot, lipase - enzyme thiy phan cac triglyceride axit béo chudi
dai thanh axit béo va glycerol, protease - enzyme thiy phan c6 kha nang phan
huy protein (vé d6 pH, nhiét d9, v.v.) rat dugc quan tam d6i vdi cac quy trinh
cong nghiép. Ngoai ra protease, gelatinase, DNAse, lipase, xylanase va
amylase con c6 tiém ning (mg dung trong cac nganh cong nghiép mudi va
chat tay rira [19].

Haloenzyme c6 mot s6 wu diém, chéng han nhu c6 thé tbi thiéu cac budc
trong qua trinh tinh ché, khir tring va hiéu qua vé mat chi phi [53]. O diéu
kién néng d6 mudi cao, cac enzym ua man co thé khong can tinh ché hoic
khtr tring dé sir dung tmg dung vi cac protein gy 6 nhiém khong mong mudn
hodic cac phan tir sinh hoc khac khong hoat dong trong nhimg diéu kién nay
[54]. Enzyme nhu lipase va alcohol dehydrogenase tir Haloferax volcanii va
Haloarcula sp.G41 d3 duoc ¢6 dinh thanh cong dé ting cuong hiéu suat hoat
dong [55, 56]. Cac enzyme lipase va esterase chiu man tr Haloarcula
marismortui va Natronococcus sp.TCB6, rat quan trong trong nhiéu ting dung
cong ngh¢ sinh hoc, chéng han nhu san xuét nhién liéu sinh hoc, chét téy rua,
va dét may [57, 58]. Protease duoc sir dung 1am enzyme trong ché bién thuc
pham (vi du 1am mém thit), cong nghiép da, dugc pham va chat tay rira, ciing
nhu trong cac linh vuc cong nghé sinh hoc va quy trinh phyc héi sinh hoc (vi
du xir Iy chat thai) [59].

Xylan 13 mot thanh phan chinh cua hemicellulose, 13 polysaccharide tai
tao phong phu thtr hai trong tu nhién, chi sau cellulose. Gan ddy, cac enzyme

phan giai xylan d thu hat nhiéu su cht y do tmg dung cua chung trong nhiéu
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linh vuc nhu tay tring bot gidy [60], lam trong nudc trai cdy, ché bién thic dn
cho dong vat dé d& tiéu hoa hon, cai thién chit lvgng banh mi [61, 62], va san

xuat bioethanol cling nhu biodiesel tir sinh khdi [63].

Tir cac nghién ctru va tong quan trén, c6 thé thay rang Haloarchaea Ia
ngudn cung cap cac enzyme phan giai polysaccharide ddy tiém ning, dic biét
1a trong mdi truong khic nghiét c6 néng do mudi cao. Nhimg enzyme nay,
bao gdm chitinase, cellulase va hyaluronan synthase (lién quan dén qué trinh
tong hop axit hyaluronic - HA), khdng chi thé hién kha ning phan cat hiéu
qua cac hop chét hitu co phire tap ma con duy tri hoat tinh 6n dinh trong diéu
kién nhiét do, pH va ap suit tham thau khic nghigét. Diéu nay tao nén tang cho
cac ung dung quan trong trong nhiéu linh vuc nhu cong nghiép sinh hoc, xir

Iy moi truong, y hoc tai tao va my pham.

1.4. TIEM NANG UNG DUNG CUA VI KHUAN CO SINH ENZYME
CHUYEN HOA POLYSACCHARIDE.

1.4.1. Ung dung trong xir Iy sinh hoc va cong nghiép ning hrong

Enzyme cellulase tir vi khuan ¢6 chiu man c6 thé dugc sir dung trong san
xudt nhién liéu sinh hoc tir cic nguyén liéu chua cellulose, déng thoi gitp
tdng cuong qua trinh phan huy sinh hgc. Cellulase c6 kha nang phan giai
cellulose thanh duong don, 14 nguyén liéu can thiét cho qua trinh 1én men dé
san xuét ethanol va céc loai nhién liéu sinh hoc khéac. Ngoai ra cellulase co thé
dugc st dung dé cai thién qua trinh san Xuét biogas tir cac loai chét thai nong
nghi¢p, rac thai hitu co va cac nguyén li¢u khéac giau cellulose. St dung
cellulase tir vi khuan c6 khong chi mang lai loi ich cho nganh cong nghiép
nhién liéu sinh hoc ma con gop phan vao viéc phat trién bén viing va bao vé
moi truong. Xylanase phan huy xylan thanh xylose, dugc dung trong nganh
gidy dé tay trang khong hoa chét, ché bién thuc pham va san xuat phu gia thirc
an chan nudi. Chitinase thuy phan chitin tor vo tom cua thanh N-
acetylglucosamine, c6 gia tri trong y hoc, cong nghi€p thiy san va nong
nghiép [17].

1.4.2. Ung dung trong dwgc pham va my pham:

Chitinase va hyaluronidase c6 thé duogc ung dung dé san xuat cac san
pham dugc pham, my pham nho kha ning chuyén hoa cac polysaccharide
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sinh hoc, hd tro qua trinh chtra lanh va tai tao mé. Hyaluronidase c6 kha nang
phan giai hyaluronic acid, mot thanh phan quan trong trong moé lién két. Viéc
nay giup cai thién luu thong mau va tao diéu kién cho qua trinh chira lanh vét
thuong. Trong nganh m§ pham, hyaluronidase c6 thé duoc sir dung dé diéu
chinh ndng d6 hyaluronic acid trong céc san pham cham soc da, giup cai thién
dd Am va dan hoi cua da. Chitinase c6 thé duoc ung dung trong diéu trj cac
bénh lién quan dén nim, vi né phan giai chitin, mot thanh phan chinh cua
mang t& bao nam. Piéu nay mo ra kha niang phét trién cac loai thubc khang
nam hiéu qua hon. Ca chitinase va hyaluronidase c6 thé duoc nghién ctru dé
phat trién cac san pham bo sung cho stc khoe, giup ting cudng kha ning

chira lanh va tai tao cua co thé.
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Chuwong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU
2.1.1. Pdi twong nghién ciru

Céc chiing vi khuan c6 (Archaea) co kha niang sinh truong va phat trién
trong moi truong c6 ndng d6 mudi cao. Cu thé 1a cac ching vi khuan duogc
phan 1ap tir mau nudc mudi, mudi tinh thé va tram tich thu & cac rudng mudi
Hon Khoi, Ninh Diém, Ninh Hoa. Cac méu dung dé phén 1ap ¢6 khuan duoc
cung cap boi Vién Nghién ciru va Ung dung cong nghé Nha Trang (nay la
Vién Hai duong hoc). Pay 1a ngudn maiu thudc dé tai nghién ctu

HALOPHARM: Vi khuén ¢b chiu min - ngudn enzyme méi cho dugc liéu.
2.1.2. Hoa chit sir dung

Peptone (Sigma), YE (cao chiét xuat nam men) (Merck), agar (Sigma),
NaCl (Merck), MgCl2 (Sigma), MgSO4 (Sigma), KCI (Sigma), CaCl2
(Sigma), chitin (Sigma), CMC (Sigma), HA (Hyaluronic acid) (Sigma),
sodium azide (Sigma), NaOH (Sigma), dung dich congo red (Sigma), albumin
huyét thanh bo (Sigma), acid acetic (Sigma), khang sinh anisomycin (Santa
Cruz- My), xylan Megazyme- Ireland.

2.1.3. Dung cu, thiét bi:

T1 an toan sinh hoc (Telstar AV-100), can phéan tich (KD-TBED-600), ta
am (Memmert), may khudy tir gia nhiét (Velp scientifica), td mat 4°C
(Sanyo), noi hap tiét tring (Tomy ES-315), ta sdy (France etuves),
micropipet, coc, diia, binh tam giac thity tinh cac loai, dia petri, que cdy trang,

dén con.
2.2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.2.1. Phwong phép thu thip miu, phan ldp vi khuin co chiu min
(Haloarchaea)

2.2.1.1. Phwong phdp thu thip méu

Mau dugc thu thap tai canh déng mubi Hon Khoi, Nha Trang, tinh
Khanh Hoa (14°34'23" N; 109°13’42” E), mdt trong nhitng khu vuc san xut
mubi 16n nhat mién Trung Viét Nam vao thang 6 nam 2023. Cac mau dugc

lay chu yéu tr 16p nudec muoi con lai sau qua trinh két tinh muoi, c6 dd man
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cao la moi truong dic trung cho vi khuan ¢6 chiu man. Mot s6 mau cé bo

sung tram tich va tham vi sinh.

Mau duge thu thap tir cac vi tri duge chon thude khu vyuc ruong mudbi,
chira trong chai nhua vo tring, bao quan & 4°C va chuyén vé phong thi

nghiém.

Tai thoi diém léy mau, cac thong s6 moi truong bao gém nhiét do, do
man va pH cta nuée mudi duge do truc tiép tai hién truong. Cac phép do nay
lan luot duoc thyc hién bang nhiét ké, khuc xa ké va may do pH nham thu
thap dit liéu phuc vu cho qua trinh phan tich sau nay (két qua dugc trinh bay
tai Bang 2.1).

Bdng 2.1. Bic diém mau va mo ta dia diém lay mau

K
Tén dia y PO man Nhiét o
2 hi¢u S Ph mv | Loai mau
diém i (g/L) do (°C)
mau
R . Nudc
Hon Khoi VS1 340 6,9 12 44 ..
muol
Nudc
Hon Khéi | VS7 165 76 | -50 | 36,5 mudi va
tram tich
R . Nudc
Hon Khoi VS8 320 6,9 32 42,8 ..
muoi
Nudc
mudi,
Hon Khoi | VS9sed 340 6,8 243 60,2 tham vi
sinh va
trAm tich

2.2.1.2. Phwong phdp phén ldp vi khudn c6 chiu man

Qua trinh phan 1ap vi khuan ¢ chiu man dugc tién hanh nham thu nhan
cac chung thuan c6 kha nang sinh trudng trong diéu kién moi truong c6 nong
dd muodi cao. Phuong phap duoc thuc hién dua trén viéc cdy mau vao moi

truong tang truong chuyén bi¢t véi nong d6 mudi cao, sau do tién hanh cac
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budc chuyén dong va bao quan. Cac bude thuc hién gom:
Chuin bi méi trwong nudi cdy (MGM)

Moi truong nudi cdy chuyén biét cho vi khuan c6 chiu min (MGM -
Modified Growth Medium) duoc chudn bi véi thanh phan nhu sau: 1% (w/v)
peptone dau nanh (soy peptone), 0,5% (w/v) chiét xuat nim men (yeast
extract), 1,5% (w/v) agar (chat dong dic), hdn hop mudi véi tong ndng do
23% (w/v), bao gém: 3,1 M Na(Cl, 0,1 M MgCl.-6H-0, 0,1 M MgSO4-7H20,
0,07 M KCl, 5 x 10 M CaCl2-2H20 (dung dich CaCl. duogc ti€t trung riéng
biét trudc khi thém vao méi truong). PO pH cta mdi truong duoc diéu chinh
trong khoang tu 7,2 dén 7,4 bﬁng cach st dung dung dich HCI hoac NaOH.
Sau khi diéu chinh pH, moi1 truong duoc tiét trung & nhiét do 121°C trong 15
phut bang nodi hip tiét trung (autoclave). Sau khi hap tiét tring, moi truong
dugc rot vao cac dia petri vo trung trong diéu kién tu an toan sinh hoc. Céc

dia duoc dé ngudi ty nhién cho dén khi thach dong cimg hoan toan [3].

Thue hién qua trinh phan 1ap: Tir mdi mau, lay 100 pL dich miu da
duoc chuin bi va trai déu 1én bé mit méi truong MGM bang que cdy hodc
tam bong vo trung. Cac dia dugc U trong diéu kién nhiét do 40°C va giir trong
khoang thoi gian tir 15 dén 30 ngay. Trong qua trinh 1, su hinh thanh cta cac
khuan lac trén bé mat thach duoc theo ddi dinh ky. Cac khuan lac xuét hién
trén bé mat moi trudng dugc chuyén nhiéu 1an sang méi truong MGM moi dé
thuc hién qua trinh thuan héa (tao dong thuan). Viéc chuyén dong lién tuc
gitip dam bao tinh ddng nhat va 6n dinh cta cac ching vi khuan duoc phan
1ap.

Bio quan chiing vi khuan: Sau khi thuin héa, cac ching vi khuan ¢
chiu man dugc bao quan theo hai hinh thuec:

+ Bao quan ngan han: Céc ching dugc luu trit trong ti lanh ¢ nhiét do
4°C dé phuc vu cac thi nghiém tiép theo trong thoi gian ngan.

+ Bao quan dai han: Cac chung dugc luu gilr trong nito 16ng hoac dong
sdu ¢ nhiét d6 -80°C nham duy tri tinh 6n dinh va bao vé cdu trac té bao trong

tho1 gian dai.
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2.2.1.3. Sang loc chiing vi khuin cé nhay cim véi khing sinh
anisomycin.

Thtr nghi€ém tinh nhay cdm khéng sinh dugc thuc hién nham lya chon
cac ching vi khuan ¢6 chiu min c6 tiém ning sinh enzyme tir tat ca cic miu
phan 1ap. Thi nghiém duogc tién hanh duwa trén phuong phap khuéch tan trén
dia thach (disk diffusion method), st dung khang sinh anisomycin (Santa
Cruz Biotechnology, USA) v&i ham lugng 30 pg/dia theo huéng dan cia cac
nghién curu trudce day [1, 64, 65].

Céc chung vi khuan c¢d duoc nudi cdy trong méi truong MGM 16ng ¢o
bd sung mudi ¢ didu kién t6i wu. Sau khi phat trién, cac té bao dugc thu gom
va pha loang béng dung dich NaCl 0,85% vo0 trung dé dat dugc mat do vi sinh
vat twong duong v&i chuan 0,5 McFarland (twong dwong khoang 1,5 x 10
CFU/mL), sau d6 tién hanh cac budc thi nghiém sau:

- Chuén bi moi truong thach: Moi truong thach MGM duoc rot vao cac
dia petri v tring va dé ngudi dén khi dong dic. Trude khi cdy, bé mit thach
can duoc dé kho & diéu kién vo trung trong khoang 10—15 phut dé tranh anh
huong dén sy khuéch tan cia khang sinh.

- Cay vi khuan 1én dia thach: Dung tim bong vo trung thim déu dung
dich huyén phu vi khuén, sau d6 trai déu 1én toan bo bé mit dia thach theo ba
huéng vudng goc dé dam bao su phan bd dong déu. Dé dia kho ty nhién trong

khoang 10—15 phut & diéu kién vo trung.

- bat dia khang sinh: Cac dia khang sinh chira 30 pug anisomycin dugc
dit 1én bé mat thach bé‘mg kep vO trung. Can 4n nhe dé dia tiép xtc tot véi bé
mit moi trudng nham dam bao su khuéch tan hiéu qua cta khang sinh vao
thach.

- U dia thach: Céc dia thach sau khi céy va dat khang sinh dugc dat trong
ti 4m tai nhiét do tr 37°C dén 42°C trong thoi gian 7-20 ngay, tuy theo tbe
d6 sinh trudng cua timg chung vi khuén cé.

- Poc két qua: Sau thoi gian 4, cac dia dugc kiém tra sy xuét hién cua
cac vong trong sudt (vong e ché) xung quanh dia khang sinh.

+ Ching nhay cam: Khi xuat hién vong trc ché rd rang xung quanh dia

khéang sinh, ching té chung vi khuan c6 kha nang b1 trc ché béi anisomycin.
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+ Chung khang: Khi khong xuét hién hodc xuét hién vong e ché nho,

ching té chung vi khuan c6 kha nang khang hodc chiu dugc anisomycin.

2.2.2. Phwong phap xic dinh tiém ning sinh enzyme thily phan

polysaccharide tir cic chiing vi khuan thu dwoc.

2.2.2.1. Sang loc Haloarchaea theo dinh hwéng sinh engzyme thiy
phan chitin.

Pé sang loc dinh tinh kha ning sinh enzyme chitinase cia cac ching cb
khuan, st dung méi truong MGM khong chta pepton, bd sung 1% (w/v)
chitin 1am ngudn carbon duy nhat [3]. M6i truong dugc hap o diéu kién
121°C trong 15 phut, sau d6 mang di d6 vao dia petri, khi d6 xong dé cac dia

moi trudng trong ta an toan sinh hoc cho dén khi thach ngudi, déng cimg.

Nam chiing vi sinh vét tuyén chon duoc ciy sinh khoi 1én méi truong thir
nghiém, G & nhiét d6 40°C trong vong 30 ngdy. Su xuét hién cta vong phan
giai trong sudt xung quanh khuan lac 1a du hiéu chimg té kha ning sinh
enzyme chitinase.

2.2.2.2. Sang loc Haloarchaea theo dinh hwong sinh enzyme thiiy
phan cellulose/xylan:

Pha méi truong thach MGM khong chira peptone, bo sung 23% (w/v)
mudi va 1% (w/v) carboxymethyl cellulose (CMC) lam ngudn carbon duy
nhat. Mai trudng s& duoc hip ¢ diéu kién 121°C trong 15 phut. Sau d6 mang
di d6 vao dia petri, sau khi d6 xong dé cic dia moi trudng trong ti an toan
sinh hoc cho dén khi thach ngudi, déng cimg.

Dung que cdy trang cdy cac ching vi khuan c¢6 di duoc 1am thuan va thu
nghiém d6 nhay vdi khang sinh anisomycin 1én méi truong thach, u ¢ 40°C
trong 15-30 ngay. Sau d6 dia méi truong s& duoc nhudém voi dung dich thude
nhudm iodine trong 15 phut, cudi ciing dia thach duoc rira lai véi nude nhiéu
lan, chung vi sinh thily phan CMC s& tao ving khong mau xung quanh diém
sinh khéi vi sinh vat phat trién.

2.2.2.3. Sang lpc Haloarchaea sinh hyaluronidase

Hoat tinh hyaluronidase dugc danh gia bang phuong phap khuéch tan dia
thach. M6i truong thach dugc chuan bi véi cac thanh phan: 1% thach Noble,
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0,4 mg/mL hyaluronic acid, 1% mudi NaCl, albumin huyét thanh bo (BSA)
va 0,1% sodium azide; méi trudng duoc hap ¢ diéu kién 121°C trong 15 phit.
Moi trudng sau khi hdp dugce mang di d6 vao dia petri, sau khi d6 xong dé cac
dia méi trudng trong tu an toan sinh hoc cho dén khi thach ngudi, dong cung,

d6ng thoi tao cac giéng co dudng kinh 6mm trén dia thach.

Pé kiém tra hoat tinh enzyme, 0,1 mL dung dich nudi cdy vi sinh trong
mdi truong MGM duogc thém vao ting giéng. Sau d6 cac dia duoc u & 37°C
trong 3—5 ngay, tiép theo nhudém dia thach voi dung dich acetic acid 2N trong
30 phut. Trong mdi trudong nay, hyaluronic acid khong bi phan huy sé tao
thanh két tua, lam vung thach xung quanh giéng tr& nén mo duc. Cac ving
trong sudt xudt hién quanh giéng 1a ddu hiéu cua hoat tinh enzyme
hyaluronidase, cho thdy su phan huy hyaluronic acid bai enzyme do vi sinh

vat tiét ra.

2.2.2.4. Phwong phdp phdn logi chiing vi khudn cé chiu min tuyén
chon

% Thu nhdn DNA téng ciia cdc chiing Haloarchaea tuyén chon

Quy trinh tach chiét DNA téng dugc thuc hién véi su hd tro cta bd kit
tach chiét DNA chuyén dung danh cho vi khuan ¢6 chiu min, cu thé 1a b kit
GNOME DNA (MP Biomedicals). Quy trinh thyc nghiém nhu sau:

Ly gidi té bao: Mang loc chira té bao vi khuan c6 va mau tram tich dugc
dua vao dung dich dém ly giai dic biét, co chira enzyme lysozyme dé pha v
16p mang té bao chic chin cta vi khuan cd. Mau duoc @ & 37°C trong 30
phat, sau d6 dugc xtr 1y thém bang sodium dodecyl sulfate va proteinase K &
55°C trong 1-2 gid dé loai bo protein va cac tap chat khéc.

Loai bé tap chit va tinh sach DNA: Sau khi ly giai té bao, mau dugc xir
ly bang dung dich phenol-chloroform-isoamyl alcohol (ti 1& 25:24:1) nhim
loai bo cac thanh phan khong phai DNA nhu protein va lipid. Hon hop sau d6
duogc ly tim dé tach 16p nudc chira DNA ra khoi cac 10p tap chat. Qua trinh
tinh sach nay duoc thuc hién it nhét hai 1an dé dam bao loai bé hoan toan tap
chit, gitp thu dugc DNA c¢6 do tinh khiét cao.

Két tiia va thu nhdn DNA: Lép trén cung chira DNA sau khi tinh sach
dugc dua vao dung dich isopropanol lanh va i ¢ -20°C trong 1 gio dé DNA
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két tia. DNA sau d6 dugc ly tim va rira bang ethanol 70% dé loai bo céc tap
chit con sét lai. DNA thu dugc dugc hoa tan trong dung dich TE hodc nudc

cat vo tring va bao quan & -20°C.

Kiém tra chit lwong va dinh lwgng DNA: DNA tong duoc kiém tra chat
luong va do tinh khiét bang cach dién di trén gel agarose 0,8% va do do hap
thu 4nh sang & budc séng 260/280nm bing thiét bi Qubit™ 4 Fluorometer
(Thermo Fisher). Trong nghién ctru ndy, do tinh sach va nong d6 DNA cua
cac mau vi khuan c¢d dugc xac dinh bang may do quang phé UV-Vis (may
cho phép xéac dinh ndng d6 DNA thong qua kha ning hap thu anh sang & budc
s6ng 260nm, noi DNA c6 kha nang hip thu manh nhét) nham dam bao DNA
c6 chat luong cao, thich hop cho cac phan tich PCR va giai trinh ty gen.

% Phwong phdp PCR doan 16S rRNA ciia chiing cé khudn tuyén chon

Pé xac dinh dic diém phén loai ctia cac ching Haloarchaea tuyén chon,
gen 16S rDNA di duoc khuéch dai bang phuong phép phan tng chudi
polymerase (PCR). Phan tng PCR dugc thuc hién trong tong thé tich 25 uL,
bao gom 12,5 puL dung dich Master Mix (chtra Taq polymerase, buffer, MgCl.
va dNTPs), 1 uL mdi xudi 4F (5-TCCGGTTGATCCTGCRG-3', 10 uM), 1
uL moi nguoc 1492R (5'-GGTTACCTTGTTACGACTT-3', 10 uM), 2 pL
miu DNA khuén (20-50 ng/pL) va 8,5 pL nudc cat khong chira
DNase/RNase. Chu trinh PCR dugc tién hanh trén may nhan gen nhiét voi
diéu kién gdém bién tinh ban dau & 95°C trong 5 phut, theo sau la 35 chu ky
gdm bién tinh ¢ 95°C trong 30 gidy, bat cap ¢ 55°C trong 30 gidy va kéo dai
& 72°C trong 90 gidy, két thuc véi bude kéo dai cudi cing ¢ 72°C trong 10
phat. San pham PCR dugc kiém tra bang phuong phap dién di trén gel
agarose 1,5% trong dém TAE, st dung chit nhudm ethidium bromide hodc
chat thay thé an toan, va chay dién di & 100 V trong 40 phat. Sau do, san
pham duoc quan sat dudi dén UV va so sanh véi thang DNA chuan dé xac
dinh kich thudc, véi doan khuéch dai du kién khoang 1,5 kb. San pham
khuéch dai (amplicon) duoc lam sach va giai trinh ty trén nén tang lllumina
MiSeq tai Macrogen Inc, Han Qudc (http://dna.macrogen.com/main.do).

“* Xdy dwng va phdn tich cdy phadt sinh loai

Céay phat sinh loai dugc xay dung dua trén trinh tu gen 16S rRNA cua
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cac ching vi khuan cb duogc tuyén chon. Phuong phap phan tich duogc thuc
hién theo thuat toan Neighbor-Joining biang phin mém MEGAXI. D tin cay
cua cac nhanh trén cay dugc danh gia thong qua phuong phap Bootstrap voi

1000 14n 1ap lai nham dam bao tinh chinh xac va d6 6n dinh ctia mé hinh.

Cay phat sinh loai duoc thiét 1ap nham muc dich xac dinh mdi quan hé
tién hoa gita cac trinh tu gen thu duoc tir nghién ctru nay voi cac trinh tu
tham chiéu da duoc cong bo. Qua trinh truc quan héa cdy dugc thuc hién

thong qua nén tang truc tuyén chiplot online [66].
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Chuwong 3. KET QUA VA THAO LUAN
3.1. Két qua phan lap cé khuan tir cac miu thu & cac ddong mudi Hon
Khoi
3.1.1. Két qua phan 1ap vi khuan tir cic miu thu nhan dwoc

Khu vuc Hon Khoi, tinh Khanh Hoa, ndi tiéng voi cac canh dong mudi
tu nhién, tao nén méi truong siéu min dic trung va 1y twong cho su phat trién
ctia cac vi sinh vat wa min, dic biét 1 vi khuan c6 (Archaea). C4c hé sinh thai
siéu man nay dong vai trd nhu mot ngudn tai nguyén quy gia dé nghién ctu
cac vi sinh vat ua cuc, von c6 kha ning sinh tdn va hoat dong hiéu qua trong
diéu kién khic nghiét. Tir 04 mau thu nhan tai ruong mudi Hon Khéi, tinh
Khéanh Hoa, sau thoi gian 5-7 ngay nudi cdy, qua két qua quan sat trén cac dia
moi truong phan 1ap cho thay céc chung vi sinh vat moc rat cham, hinh dang
khuan lac quan sét rd rang sau 20 ngay nudi cay (Hinh 3.1).

Hinh 3.1. Hinh anh cdac khuan lac phan lap duoc.

Chu thich: Cdc khuan lac phan ldgp dwoc sau 20 ngay nudi cdy ¢ 37°C
trong diéu kién hiéu khi (4) va sau 30 ngay nudi cdy ¢ nhiét @é 37°C (B).

Sau mot thoi gian nudi cdy, moi trudng trong dia thach bi mat nudc dan
dén hién tuong két tinh mudi. Du ndng do mudi ting cao nhung cac ching vi
sinh vat van tiép tuc sinh truong, chimg to chung c6 kha ning chiu min tét.

Tuy nhién, khi cdy chuyén cac khuan lac tir dia nuéi cdy ban dau sang
moi truong c6 ndng d6 mudi dudi 20% vi sinh vat khong phat trién. Piéu nay
cho thay day 1a cac chung ua min bat budc (Obligate halophiles), tirc 1 chung
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can mot néng dd mudi nhét dinh dé duy tri hoat dong sinh ly va trao doi chat.
Trong mdi truong cé ndng d6 mudi thap, ap suat tham thau bén trong té bao
bi mat can bang, c6 thé giy ly giai t& bao hoic trc ché cac qua trinh sinh
truong. Do dé, qua trinh 1am thuan cic chung vi sinh vt van tién hanh trén

moi trudng phén 1ap trén moi trudong MGM ndng d6 mubi trén 23%.

Tir 04 mau thu nhan tai ruong mudi Hon Khoi, tinh Khanh Hoa, di phan
1ap dugc 27 chung vi sinh vat, mot s6 dic diém cua vi sinh vat phan 1ap duoc
thé hién & Bang 3.1.

Bang 3.1 Ddc diém cia cdc ching vi sinh vit phan ldp dwoc

K, by
_y Hinh anh | Hinh | Mau 5 1) 5 1)) Be 2
TT | hiéu 2 . ’ j Vien

A khuanlac | dang | sac duc cao | mat

chuang

. , N ] Vién

1 M1.1 Tron | Trang | Trong | Lo1I | Bong
tron
. : . .| Vién

2 M1.2 Tron | Trang | Puc Lol | Bong
tron
\ z . , Vién

3 M1.3 Tron | Trang | Trong | LOI | Bong
tron
.| Vang . .| Bién

4 M1.4 Tron Duc Lot | Bong
nhat tron
\ z N - , Vién

5 M1.5 Tron | Trang | Trong | LoI | Bong
tron
. . Pbuc | Nhan | | Vién

6 | M2.1.1 Tron | Trang .. | Bong
nhe Loi tron
. . Nhan | Vién

7 | M2.1.2 Tron | Vang | Duc .. | Bong
Lol tron
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K, X
_y Hinh anh | Hinh | Mau 5 1) 5 1)) Be .
TT | hiéu 2 ! ) ) Vien
X khuan lac | dang | sac duc cao | mat
chiing
. . Nhan | | Vién
8 | M2.1.3 Tron | Vang | Buc .. | Bong
161 tron
_ | Ccam Nhan | | Vién
9 | M214 Tron A Duc +. | Bong
dam 16i tron
Vo N . s
] Hong Nhéan i Vién
10 | M3.1 dinh Duc .. | Bong
X nhat 8] tron
hinh
Nhan
. . 15i , Vién
11 M3.2 Tron | Trang | Duc . Bong
trang tron
duc
Vién
12 | M3.3 Tron | Trang | Trong | Loi | Bong | tron
mo
. . N | Vién
13 | Ms.1 Tron | Vang | DBuc Lo1 | Bong
tron
. , Nhan | | Vién
14 | M5.2 Tron | Trang | Duc .. | Bong
161 tron
. Do Nhan Vién
15 M5.3 Tron . Puc .| Mo
Nau nau loi tron
. . N ) Vién
16 M5.4 Tron | Vang | Duc Lo1 | Bong
tron
. . . .| Vién
17 M5.5 Tron | Vang | Buc Lo1 | Bong

tron
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Ky 3
_y Hinh anh | Hinh | Mau 5 1) 15 1)) Be 2
TT | hiéu 2 . ) ’ Vien
X khuan lac | dang | sac duc cao | mat
chiing
. , . .| Vién
18 M5.6 Tron | Trang | Duc Lol | Bong
tron
Nhan
. . 15i .| Vién
19 M5.7 Tron | Vang | Puc . Bong
vang tron
dam
. , . .| Vién
20 M5.8 Tron | Trang | Duc Lol | Bong
tron
. , N ) Vién
21 M5.9 Tron | Trang | Duc Lol | Bong
tron
X : . .| Vvién
22 | M5.10 Tron | Hong | Duc Lot | Bong
tron
. Nhan | . | Vién
23 | M5.11 Tron | Cam | Duc .. | Bong
161 tron
_ | Vang N ) Vién
24 | M6.1 Tron Duc Lot | Bong
nhat tron
. , . .| Vién
25 M6.2 Tron | Trang | Trong | LoI | Bong
tron
. . . .| Vién
26 | M6.3 Tron | Vang | Buc Lo1 | Bong
tron
. , N ] Vién
27 | M6.4 Tron | Trang | Trong | LOI | Bong

tron
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Hinh anh céc dia phan lap cho thiy cac chung vi sinh vét c6 su khac biét
1o rét vé hinh thai khuén lac, bao gém kich thuéc, mau sic va bé mat khuan
lac. Trong téng s6 27 chiing vi sinh vat da duoc phan lap, mau VS9 c¢6 $6
luong vi sinh vét dugc phan 1ap nhiéu nhat (12 ching), tiép theo 1a mau VS8
(7 chung), VS7 (5 ching) va thip nhét 13 VS1 (3 ching). So véi nghién ciru
cia Maryam va cong su (phan 1ap duoc 500 ching tir 3 mau) [3] sb luong
chung phén lap trong nghién ctru nay thap hon. Sy khac biét c6 thé bat ngudn
tir diéu kién méi truong nhu né)ng do mudi, ham lugng chit hitu co hodc
phuong phap phéan 1ap. Cu thé, ham luong mudi trong cic mau cta nghién
ctru nay dao dong tir 165-375 g/L, cao hon rat nhiéu so voi mirc 2,3-2,8 g/L
trong cac mau ctia Maryam va cong sy. Diéu nay cho thdy rang cac ching vi
sinh vat dugc phan 13p trong nghién ctu nay la nhiing ching c6 kha nang
thich nghi va tdn tai & diéu kién siéu man, dic trung cua moi truong déng
mudi. Ngoai ra, nhiét do tai thoi diém thu mau dao dong tir 36,5 dén 60,2°C
va moi trudng nudi cdy dugc duy tri ¢ 40°C trong 4 tudn nudi cay, cho thiy
cac chung vi sinh vat nay cling cé kha nidng chiu nhiét cao, phu hgp vai cac

di€u kién khac nghiét cua moi trueong si€u man.

=
o

=)

= 12

S

o 10 .
s g Trang
=

e Vang
Z 6

-]

i~ mCam
on 4 .
g. Hoéng
= 2 . m Db ndu
= -

Tréng vang Cam Hong IED

Mau sac caa khuan lac

Hinh 3.2. S6 lwong va mau sdc khudn lac sau khi phén Idp

V& mau sic khuan lac, tir hinh 3.2, c6 thé thay ring mau sic khuan lac
phan 1dp dugc kha da dang, phan anh sy phong phu cua hé vi sinh vat chiu
man trong moi trudng thu mau. Trong tong s 27 chung vi sinh vat, 13 chung
(~ 48%) c6 khuan lac mau tring, chiém ty 1& cao nhat. Diéu nay cho thay
phan 16n cac ching phan 1ap c6 thé thuoc nhom vi khuan chiu min vira phai
(Moderate halophiles) hoic vi khuan Halotolerant, von khong sinh nhiéu sic
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t6 bao vé. Nhom khuan lac tring nay c6 thé bao gém cac chi nhu Bacillus
hoic Halomonas thuong gip trong méi truong nude min hodc rudng mudi

[67].

Bén canh d6, 14 chung (= 52%) c6 khuan lac mau sic khac nhau, bao
gém vang (9 chung), cam (2 chung), hong (2 ching) va d6 nau (1 chung).
Trong d6, mau cam va hdng dic trung cho nhém Haloarchaea wva min cuc
doan, do sy hién dién cta sic td carotenoid nhu bacterioruberin. Cu thé, cac
chang M3.1 (hdng nhat), M5.10 (hdéng), M2.1.4 (cam dam) va M5.11 (cam)
c6 thé thudc ho Halobacteriaceae hodc Haloferacaceae, nhimg nhoém vi sinh
vét c6 kha ning chiu min cao. Cac sic td nay gitp bao vé t& bao khoi stress
oxy hoa va buc xa UV, dong thoi ¢b tiém ning tmg dyung trong céng nghiép

thuc pham, my pham va y hoc.

Mau vang ciing chiém ty 1¢ dang ké voi 9 ching (M1.4, M2.1.2, M2.1.3,
M5.1, M5.4, M5.5, M5.7, M6.1, M6.3), c6 thé 1a két qua cua céc carotenoid
khac nhu p-carotene hodc lycopene. Nhitng chung ndy c¢6 thé thuoc nhoém vi
khuan Chromohalobacter, Salinibacter, hoic mot sé Bacillus wa min. Bang
cha y, M5.3 (d6 nau) 1a chiing duy nhat c6 mau sim hon, c6 thé lién quan dén
su tich lily day dic cua sdc td bacterioruberin hodc cac hop chat chdng oxy
hoa dic biét.

Nhin chung, su phan bé méau sic khuan lac trong cac ching vi sinh vat
phan 1ap duoc phu hop véi dic diém moi truong c6 d6 man cao, khi c6 sy
hién dién déng thoi caa ca vi khuan chiu méan trung binh (khuém lac tréng) va
b khuan wa man cuc doan (khuan lac cam, hong, do nau). Diéu nay cho thay
tiém ning Gng dung da dang cua cac chung phéan l4p trong san xuit enzyme

chiu man, sac to6 sinh hoc va cac hop chat co6 gia tri sinh hoc khac.

3.1.2. Két qua sang loc hoat tinh nhay cam véi khang sinh
anisomycin.

Trong s6 27 chung vi sinh vat duoc phan lap, dé budc dau xac dinh
ching thugc nhom c¢6 khuan hay vi khuén chju man, ching to1 tién hanh thu
nghiém d6 nhay cam voi khang sinh anisomycin. Két qua cho thiy c6 5 chung
vi sinh vat nhay cam véi anisomycin, bao gom M2.1.4, M5.1, M5.3, M5.7 va
M5.11 (Bang 3.2).
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Bang 3.2 Hoat tinh nhay cam voi khang sinh anisomycin cua cdc chung

vi sinh vt tuyén chon

A A o x L Nhay cam véi
Nguon phan | Mau sac khuan Ky hiéu ] _
STT . khang sinh
lap lac chiing : :
anisomycin
1 VS1 M2.1.4 +
2 VS7 M5.1 +
3 VS7 M5.3 +
4 VS7 M5.7 +
5 VS7 M5.11 +

Dua trén két qua thir nghiém, tat ca nim chung vi khuan c6 phéan lap

duge (M2.1.4, M5.1, M5.3, M5.7, va M5.11) déu cho thiy kha ning nhay

cam vo6i anisomycin thong qua sy xuat hi¢n ctia cac vong uc ché trén moi

truong nuodi cay, mac du vong phan gidi chua rd rang. Anisomycin la mot

khang sinh dugc biét dén v6i kha niang trc ché tong hop protein & sinh vat

nhan thuc va c6 khuan bang cach gan vao vi tri trung tam peptidyl transferase

trén ribosome, ngan chan su hinh thanh lién két peptide trong qué trinh dich

ma. Tuy nhién, ribosome cua vi khuan nhan so, bao gobm ca vi khuan chiu

man, c¢o cau tric khac biét tai vi tri nay, khién anisomycin khong thé gan két

hiéu qua, din dén sy khang thudc tu nhién & cac vi khuan nay [68].
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Mic du tit ca ching déu dugc danh gia 1a nhay cam voi anisomycin, tuy
nhién, vong phan giai quanh dia anisomycin khong rd rang. Diu nay co thé
do nguyén nhan:

- Kha nang sinh truéng cham ctia cac ching vi khuan c¢6 va thoi gian
quan sat kéo dai: Vong phan giai chi bat dau xuat hién ré hon sau 20 ngay
nudi cay, cho thay toéc do phat trién cua vi khuan c6 chiu man cham hon so

v6i vi khuan thong thudng, dic biét trong diéu kién phong thi nghiém.

Quan sat trén moi trudng nudi cay cho thy cac khuan lac cua cac chung
nhay cam xudt hién v&i mau sic tir cam nhat dén d6 dam. bay 1a dac diém
sinh hoc dién hinh cua cac chung vi khuin c6 chiu min (Haloarchaea), do cac
sdc to carotenoid (chil yéu 1a bacterioruberin) duoc tong hop nham bao vé té
bao trudc cac tic nhan gay stress oxy hoa va diéu kién mudi cao. Dic biét 1a
su xuét hién cua cac khuan lac c6 mau d6 hoic héng nhu cac chung M2.1.4,
M5.1, M5.3, M5.7 va M5.11; két hop véi cac théng tin tir cac nghién ctru
trude ddy, co thé du doan rang day 1 cac ching c6 khuan c6 kha ning thudc
cac ho Haloarculaceae, Halobacteriaceae va Haloferacaceae. Cac ho nay bao
gdém cac chi nhu Halorubrum, Haloferax va Haloarcula, vén phd bién trong
moi truong siéu man va thuong thé hién mau sic khuan lac dic trung do su

hién dién cua sac to carotenoid nhu bacterioruberin [37].

Tu cac két qué phan tich néu trén, két hop cung diéu kién d6 min cao
(165375 g/L) cua dia diém thu mau (d6ng mubi Hon Khoi), cac ching vi
khuan phan 1ap duoc du doan co nhiéu kha nang thudc cac loai va man cuc
doan, ph hop véi cac loai c6 khuan di dugc ghi nhéan trong cac nghién ciru
tuong tu [69]. Hon nita, két qua phan tich metagenomics trong mot céng bd
lien quan da xac dinh rang cac nhom cb khuan chinh trong mau nghién ctru
bao goébm Halorubrum, Halobacterium va Haloarcula tr cac ho
Halobacteriaceae, Haloferacaceae va Haloarculaceae. Pic biét, mau VS7 co
su hién dién cao cuia nhém Nanohaloarchaeota (78,5%), cho thay tinh dic thu

ve dicu kién moi truong siéu man tai khu vuc dong muoi nay [70].
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3.2. Két qua sang loc Haloarchaea c6 kha ning sinh enzyme phan cit
chitin, cellulose/xylan va HA.

Trong nghién ctu ndy, nim chang vi sinh vat ¢4 chiu man gom
VS1M2.1.4, VS7TM5.1, VS7TM5.3, VS7TMb5.7 va VS7TM5.11 da duoc tuyén
chon va sang loc kha niang phan cit cac polysaccharide quan trong, bao gom
chitin, cellulose/xylan va HA. Nhiing polysaccharide nay c6 vai tro quan
trong trong tu nhién, dac biét Ia chitin - thanh phan chinh cuaa 16p vo dong vat
giap xac, cellulose/xylan - thanh phan cau tric cua thuc vat, va hyaluronan -
mét polysaccharide sinh hoc ¢6 &ng dung y hoc rong réi. Két qua sang loc da
gitip danh gia tiém nang sinh enzyme phén giai polysaccharide caia cac chung
vi sinh vat khao sat, duoc thé hién chi tiét trong Bang 3.3.

Bang 3.3. Kha nang thuy phan chitin, cellulose/xylan va HA cua cac chung
Haloarchaea

. i Hoat tinh enzyme trén cac co chat
Mau co khuan
Chitin CMC HA
VS1IM2.1.4 +/- - +/-
VS7M5.1 +/- +++ +
VS7M5.3 ++ +++ +++
VS7M5.7 ++ ++ +/-
VS7M5.11 +/- - ++

Ghi chl: +/-: Hoat tinh rdt yéu hogc khong rd rang; +: Hoat tinh yéu;
++: Hogt tinh trung binh; +++: Hoat tinh manh.

* Kha nang thuy phan chitin

Chitin 1a mot polysaccharide cdu tric quan trong trong thanh té bao cua
nam va lép vo cua dong vat gidp xac. Két qua sang loc cho thay cac chang co
khuan c6 mirc ¢ hoat tinh phan giai chitin khéac nhau:

- Céc chung VS7M5.3 va VS7M5.7 thé hién kha nang sinh enzyme phan
giai chitin manh nhét (++), chung to ddy 1a cac ching tiém ning trong viéc
khai thac enzyme chitinase.
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- C4c chang VS1IM2.1.4, VS7M5.1 va VS7M5.11 ¢6 hoat tinh yéu (+/-),
chi xuat hién vong phan giai nho, cho thay kha ning san xuat enzyme nay con
han ché.

Cac nghién ctru trude day ciing ghi nhan rang nhiéu ching Haloarchaea
nhu Halobacterium salinarum va Haloferax mediterranei, c6 kha nang san
Xuit chitinase bén mubi cao, hoat dong tdi wu trong moi trudng chira NaCl tir
1 dén 4,5 M. Cu thé, chitinase tai t6 hop ChiN1 tir Hbt. salinarum NRC-1 d3
duoc biéu hién thanh céng trong Haloarcula japonica TR-1, cho thdy hoat
tinh t6i vu ¢ 55°C va duy tri 6n dinh trong méi trudng mudi cao [41].

Bén canh d6, mot sé ching nhu Halomicrobium va Natrinema tir ho siéu
man da dugc phat hién co kha nang phan giai chitin manh, vai enzyme hoat
dong hiéu qua & nong dd NaCl 2-3 M [44]. Nhitng nghién ciu nay phi hop
véi két qua thu duoc trong dé tai, cho thay céc chang cé khuan phan lap c6
tiém nang wng dung trong cdng nghé enzyme bén muéi.

Tom lai, cac chung VS7M5.3 va VS7MS5.7 ndi bat véi hoat tinh chitinase
cao, ¢6 thé duoc khai thac dé ang dung trong xir Iy phé pham chwa chitin tix
cong nghiép thuy san hoic san xuat enzyme sinh hoc phuc vu y hoc va ndng
nghiép.

* Kha nang thuy cellulose/xylan

Trong nghién ctu ndy, co chat tha nghiém duoc st dung Ia
Carboxymethyl Cellulose (CMC), mét dang cellulose hoa tan duoc dung pho
bién dé danh gia hoat tinh cellulase trong cac nghién ctu vi sinh vat. CMC la
mot dan xuat caa cellulose, trong d6 cdc nhom hydroxyl (-OH) trong chudi
glucose cua cellulose duoc thay thé bang nhém carboxymethyl (-CH.COOH),
gitip ting do tan trong nude. Pidu ndy cho phép dé dang xac dinh hoat tinh
thay phén cua enzyme cellulase thong qua su hinh thanh vung phan giai khi
nhuoém vai thude nhudm chi thi nhu iodine.

Cellulose 14 polysaccharide chinh ciu tao nén thanh té bao thuc vat, gdm
cac don vi glucose lién két véi nhau bang lién két p-1,4-glycosidic. Xylan,
thanh phan chinh cta hemicellulose, ciing ¢ cu tric twong ty nhung chua
cac don vi xylose. Vi vay, enzyme cO kha nang phan giai CMC thuong co
tiém nang thay phan ca cellulose va hemicellulose (bao géom xylan), do tinh
tuong dong vé cau tric. Trong thuc té, nhiéu vi khuan cd kha ning san xuét
enzyme cellulase/xylanase c6 thé hoat dong ddng thoi trén ca hai loai
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polysaccharide ndy, gip phan giai hiéu qua cac nguon carbon thuc vat phic
tap.

Két qua thé hién & Bang 3.3 cho thay chi c6 03 chang, VS7M5.1 va
VS7M5.3, VS7TM5.7 ¢6 hoat tinh manh véi CMC, trong khi cac chuang khac
khdng thé hién hoat tinh (Hinh 3.3).

VSIM2.14

4

VS7MS. 1 VS7TMS5.7

VS7 M5.11

Hinh 3.3. Hoat tinh déi véi co chat CMC

Piéu nay chung to hai chiing nay c6 tiém ning san sinh enzyme cellulase
va ¢ thé dong thoi tham gia vao qué trinh thity phan xylan, giup ph4 v& thanh
phén chinh cua thanh té bao thuc vat. Trong diéu kién méi truong siéu man,
su hién dién cua enzyme cellulase/xylanase bén mudi tir vi khuan cb co thé
mang lai tng dung quan trong trong cic nganh coéng nghiép nhu san xuét
nhién liéu sinh hoc tir sinh khdi, xir Iy chat thai néng nghiép, va cai thién tiéu
hoa chit xo trong thirc an chin nudi.

Bén canh d6, cac nghién ctu trude diy cling ghi nhan nhiéu ching vi
khuan ¢6 chiu min, dic biét 1a cac loai thudc chi Haloferax va Halorubrum,
c6 kha ning san xuit enzyme thuy phan polysaccharide bén mudi, mé ra tiém
nang tng dung trong cac quy trinh cong nghé sinh hoc yéu cau diéu kién khic
nghiét [46, 47, 48]. Su phat hién hoat tinh trén CMC cuia hai chung VS7M5.1,
VS7M5.3 va VS7M5.7 trong nghién ciru nay 1a co s& quan trong dé tiép tuc
nghién ctru chuyén sau vé dic tinh enzyme, toi wu hoa diéu kién san xut,

cling nhu x4c dinh Gmg dung tiém ning trong cong nghiép sinh hoc.



37

* Kha niang thuy phan HA cia cac ching Haloarchaea

Két qua sang loc cho thay su bién thién dang ké vé hoat tinh thay phan
hyaluronic acid (HA) gitra cac chung Haloarchaea duoc phéan lap. Trong do,
chung VS7M5.3 dat mirc hoat tinh cao nhat, VS7M5.11 c6 hoat tinh trung
binh, trong khi cac chung con lai chi thé hién hoat tinh yéu hozc khéng dang
ké. Dac biét, VS7M5.3 khong chi c6 hoat tinh manh dbi voi HA ma con thé
hién kha nang thay phan tdt trén ca cellulose/xylan va chitin, chiing to day Ia
mét chung vi sinh vat ¢é tiém nang tng dung cao trong linh vuc enzyme cong
nghiép.

Két qua cho thdy VS7M5.3 c6 hoat tinh manh trén ca ba co chét
cellulose/xylan, chitin va HA, chiing to ching nay cé thé san xuat enzyme
thuy phan polysaccharide. Diéu ndy mo ra cac huéng tng dung tiém ning
trong nhiéu linh vuc:

- Cong nghiép enzyme sinh hoc: Khai thac hyaluronidase, chitinase,
cellulase va xylanase cho cé&c (g dung trong dugc pham, my pham va nang
luong sinh hoc.

- Cong nghé sinh hoc y hoc: Hyaluronidase cé thé (ing dung trong tham
my, diéu tri bénh thoai hda khép, hd tro van chuyén thube trong diéu tri ung
thur.

- X ly sinh khéi va ning lugng sinh hoc: Cellulase va xylanase tir
VS7M5.3 ¢6 thé hd tro phan hiy sinh khéi lignocellulose, gitp ting hiéu suét
san xuat bioethanol tir phu pham néng nghiép.

- Xt ly chét thai thay san: Chitinase c6 thé tham gia phan giai vo tém,
cua, tao ra chito-oligosaccharides c6 gié tri cao trong y dugc va thuc pham
chirc nang.

Su khéc biét rd rét vé hoat tinh enzyme gitta cac chung Haloarchaea sau
phan 1ap nhan manh tinh da dang sinh hoc va chiic nang enzyme trong nhém
vi khuan c6 chiu man. Trong khi VS7M5.3 thé hién hoat tinh vuot troi, mot
s6 chung khac lai c6 hoat tinh yéu hozc khdng dang ké. Diéu nay c6 thé do:

- Sy khac biét vé hé gen va kha nang biéu hién enzyme cua ting chung,
thé hién mac do chuyén biét hda enzyme khac nhau.

- Biéu kién nudi cay chua téi vu ddi voi mot sé chang, ¢6 thé anh huong
dén kha nang tong hop enzyme. Mot sé Haloarchaea yéu cau mdi truong co
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d6 man hodc ngudn dinh dudng dic thu dé kich thich sinh tong hop enzyme
hiéu qua hon.

Su diéu hoa enzyme theo co ché cam tng: Mét sé vi khuan cb chi san
Xuat enzyme thay phan khi c6 mit co chat thich hop trong méi truong, dan
dén su khac biét vé hoat tinh trong diéu kién thir nghiém.

3.3. Két qua dinh danh chiing vi khuin
3.3.1. Két qua tach chiét DNA ciia cac chiing vi sinh vt tuyén chon

Phan tich DNA 1a mét budc quan trong trong viéc dinh danh va xac dinh
quan hé tién hoa cia cac ching vi sinh vat. Trong nghién ciru nay, DNA tong
s6 cua cac ching Haloarchaea tuyén chon dugc tach chiét dé phuc vu cho qua
trinh khuéch dai va phan tich trinh ty gen 16S rDNA, gitip x4c dinh chinh xac
danh tinh va vi tri phan loai cta cac chung vi sinh vat khéo sat.

Viéc tach chiét DNA tir c6 khudn gip nhiéu thach thic do ciu trac mang
té bao dic biét cua chung, bao gom lipid ether va thanh té bao giau
polysaccharide, khién qua trinh ly giai va thu nhan DNA hiéu suat cao trd nén
kho khan hon so véi vi khuan thong thuong. Do d6, phuong phép tach chiét
DNA can duoc t6i wu hoa dé thu dugoc DNA c6 do tinh sach cao, khong bi
nhiém tap chat nhu protein, polysaccharide hay hop chat hitu co.

Trong sd 05 chung vi sinh vat nhay cam voi khang sinh (VS1IM2.1.4,
VS7M5.1, VS7TM5.3, VS7TM5.7, VS7M5.11), qua trinh tach chiét DNA da
duoc thyc hién thanh cong trén 04 chuing, trong khi mdt chung khong dat yéu
cau do c6 thé gip kho khan trong qua trinh ly giai té bao hodc hiéu suét thu
nhan DNA thap. Diéu nay c6 thé xuét phat tir dic diém thanh té bao day hon
hodc chtra céc hop chit can trd qua trinh chiét xuat, nhu polysaccharide va
lipid ether dac trung cua Haloarchaea.

Két qua do quang phd ctia cac mau DNA chiét xuat duoc trinh bay trong
Bang 3.4. Tat ca cac miu thu dugc déu ¢ ty 1& hap thu 260/280 nm nam
trong khoang 1,8-2,0, cho th?iy murc do tinh sach cao va khong co diu hiéu
nhiém tap protein. Bén canh do, ty 1¢ 260/230 nm dao dong tur 2,0-2,2, phan
anh mirc nhiém tap polysaccharide hoic mudi 1a rat thap. Nhitng thong s nay
cho thay DNA chiét xuat dat chat luong tét, phu hop cho cic phan tich di
truyén tiép theo, bao gdm khuéch dai PCR, giai trinh ty 16S rDNA va phan
tich phét sinh loai.
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Bang 3.4. Nong d¢ DNA va dé sach ciia cdc mdau nghién civu

X A Ty 1 hip Ty 1 hip
x Nong do DNA
MAu thu 260/280 | thu 260/230
(ng/uL)

nm nm
VS7M5.1 85,2 1,9 21
VS7M5.3 92,3 1,8 2.0
VS7M5.7 88,7 2.0 22
VS7M5.11 87,4 1,8 2.0

Cac miu DNA sau khi tach chiét duoc kiém tra chat lugng qua dién di
gel agarose 1% va nhudm ethidium bromide. Hinh 3.4 cho thiy cac dai DNA
rd nét, khong c6 dau hiéu phan manh, ching t6 DNA c6 chit luong t6t va
thich hop cho cac thi nghiém tiép theo nhu PCR hodc giai trinh tu gen.

Hinh 3.4. Pién di gel agarose ciia cic mau DNA chiét xudt tir cdc ching vi

sinh vat tuyén chon

Trong d6: St: Thang DNA chuan (1 kb ladder); Giéng 1: VS7TM5.1;
Giéng 2: VS7M5.3; Giéng 3: VSTM5.7; Giéng 4: VS7TM5.11.
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Céac biang DNA nam tai vi tri trén 10.000 bp, cho thdy DNA khéng bi
phan manh va co kich thude 16n. Diéu nay dam bao raing DNA duoc chiét
xuat thanh cong va c6 thé sir dung cho cac phan tich sinh hoc phan tir tiép
theo. Cac mau DNA nay d3 dugc str dung dé chay PCR 16S rDNA.

3.3.2. Két qua PCR 16S rDNA ciia cic chiing vi sinh vét tuyén chon

Qua trinh khuéch dai gen 16S rRNA tir DNA cua cac ching ¢ khuan
tuyén chon (Haloarchaea) duoc thuc hién voi bén mau: VS7M5.1, VS7M5.3,
VS7M5.7 va VSTM5.11. Két qua PCR cho thdy chi mot mau, VS7M5.3, cho
két qua khuéch dai thanh cong véi chat luong san pham dat yéu cau cho phan
tich giai trinh ty (Hinh 3.5).

1,5 kb

Hinh 3.5: Dién di gel agarose ciia san phdam PCR tir cdc madu
VS7M5.1, VS7M5.3, VS7TM5.7 va VS7TM5.11
o Lan L: Thang chuan DNA dé x4c dinh kich thuéc bang.
o Lan1l:VS7M5.3
o Lan2:VS7M5.1
o Lan 3: VS7TM5.7
o Lan4:VS7M5.11
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Két qua dién di gel cho thay:

Mau VS7M5.3 hién thi mot bang DNA 10 nét tai vi tri tuong ung voi
kich thudc khoang 1,5 kb so véi thang chudn DNA. Diéu nay ching té phan
tmg PCR d3 thanh cong va khuéch dai duoc doan gen 16S rRNA nhu mong

muon.

Céac mau VS7M5.1, VS7TM5.7 va VS7M5.11 ciing xuét hién bang DNA
tai vi tri twong tu (~1,5 kb), tuy nhién cac bing ndy mo hon so voi mau
VS7M5.3. DPiéu nay cho thdy phan tng PCR trén cac mau nay di xay ra
khuéch dai nhung v6i hiéu suét thip, co thé do cac yéu td nhu chit lugng

DNA khong dat yéu cau hoidc diéu kién phan tng chua dugc tdi wu.

Dai DNA cua tat ca cac mau déu xudt hién tai vi tri tuong déng, cho théy
kha ning cao san pham khuéch dai 1a doan gen 16S rRNA ctia Haloarchaea.

Khéng ghi nhan sy xudt hién cua cac bang phu trén hodc dudi biang
chinh, chig t6 phan trng PCR c6 d§ dac hiéu cao va khong xay ra hién tugng

khuéch dai ngoai myc ti€u.

Két qua khuéch dai gen 16S rRNA tir cac chung vi khuan c6 da phan anh
su khac biét vé hiéu suat PCR gitta cac mau. Viéc chi mot mau (VS7MS5.3)
cho két qua thanh cong vuot troi c¢6 thé 1a do cac chung cb khuan c6 sy da
dang vé trinh tu gen, bao gdm cac bién thé trong ving lién két mdi. Mau
VS7MS5.3 ¢6 thé chira trinh ty phit hop hon véi cap mdi sir dung dan dén kha
nang gan moi va khuéch dai hiéu qua hon. Viéc gtii san pham PCR tir mau
VS7M5.3 dé giai trinh tu gen 16S rRNA sé& cung cap dit liéu quan trong cho
qua trinh dinh danh chinh xac ching c6 khuan nay, ciing nhu phuc vu cho céc
nghién ctru tiép theo vé da dang di truyén va tiém ning Gng dung sinh hoc cua
cac chung Haloarchaea dugc phan 1ap.

3.3.3. Két qua giai trinh tw 16S rDNA

Vi¢c xdc dinh trinh ty gen 16S rDNA 1a mdt cong cu quan trong trong
nghién ctru phan loai va dinh danh vi sinh vat, dac biét 1a cac chung vi khuan
cb chiu min (Haloarchaea). Trinh tu 16S rDNA c6 d6 bao ton cao trong ho vi
khuan, nhung ciing chira cac ving bién doi dic trung gitip phan biét gitta cac

loai va chi vi khuan khac nhau.
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Két qua giai trinh tu gen 16S rDNA cua ching VS7M5.3 da thu duoc
trinh ty vé1 d§ dai khoang 1.450 nucleotide, phu hop voi do dai ti€u chuin

ctia ving gen 16S rRNA duoc sir dung pho bién trong dinh danh vi sinh vét
(phu luc 1).

Khi tién hanh phén tich so sanh bang cong cu BLASTN trén co s dir liéu

ctia NCBI, trinh tu nay cho thdy mutrc d6 tuong dong cao véi cac chung thude
chi Halorubrum (Halorubrum spp.) (Bang 3.5)

Bang 3.5. Két quad dinh danh ching cé khuan VSTM5.3 duya trén trinh tw 16S

rDNA
.| Db
Do twon
L A ll’ ~X
Chl;ng Chiing MA Trinh tlf bao Glf'nl
TT co . tham chiéu ) g tri
. | tham chiéu | genbank phu | .
khuan NCBI dong | E
(%)
(%)
1 |16S Halorubrum | DQ987877 | NR_115925.1 | 100 |100 (O
rDNA — | luteum
VS7 strain
M5.3 CGSA15
2 Halorubrum | AB663417 | NR_113216.1 |99,78|100 |0
luteum
strain CECT
7303
3 Halorubrum NR_159273.1 |97,13 /100 |0
aethiopicum
strain SAH- \
A6
4 Halorubrum NR_028244.1 | 100 |[100 |O
lacusprofun
di ATcC|

49239




43

5 Halorubrum NR_177340.1 |98,97 | 99 0
salsamenti \
strain Y69

Két qua phan tich trinh tu 16S rDNA ciia chung ¢6 khuan VS7M5.3 cho
thiy d6 twong dong cao véi cac ching tham chiéu thudc chi Halorubrum. Cu
thé, ching nay c6 do twong doéng 100% véi Halorubrum luteum strain
CGSAI15 [71] va Halorubrum luteum strain CECT 7303 [72]. Pay la dau hiéu
cho thidy VS7M5.3 ¢6 kha ning cao thudc loai Halorubrum luteum.

Bén canh d6, chung VS7M5.3 ciing c6 do twong dong tuong dbi cao véi
Halorubrum aethiopicum strain SAH-A6 [73] (97,13%), Halorubrum
lacusprofundi ATCC 49239 [74] (100%) va Halorubrum salsamenti strain
Y69 [75] (98,97%). Tuy nhién, d6 twong ddng dudi 100% véi cac chung nay
cho thdy ching c6 quan hé gan nhung khong phai 1a ing vién dinh danh chinh

xac nhat.

D0 bao phu trinh tu dat 99-100% véi tat ca cac ching tham chiéu, ching
t6 dit liéu phan tich c6 do day du va dang tin cdy. Pong thoi, gid tri E = 0
trong tat ca cac két qua 1a bang ching cho thiy tinh chinh x4c cao cta viéc

xac dinh trinh tu.

Dua trén muc do trong dong cao véi cac ching thudce chi Halorubrum,
dac biét la Halorubrum luteum, ching VS7M5.3 dugc dinh danh so bd la
Halorubrum sp. VS7M5.3. Bé xac dinh chinh x4c hon, can thyc hién thém

cac phan tich di truyén sau hon, nhu giai trinh ty toan bo hé gen.
3.3.4. Két qua xay dung cdy phét sinh loai ciia chiing VS7M5.3
Pé xac dinh vi tri phan loai cua chiung VS7M5.3, trinh tu gen 16S rRNA

ctia chiing ndy di duoc so sanh véi cac trinh ty twong dong trén co so dit lidu
GenBank. Ciy phat sinh loai duoc xay dung bing phuong phap Neighbor-
Joining (NJ) v6i dd tin cdy dugc danh gia thong qua phan tich bootstrap. Két
qua phan tich cung cap thong tin vé mdi quan hé tién hoa ciia VS7M5.3 véi
cac loai vi khuan lién quan, gop phan xac dinh chinh xéac vi tri phan loai cta
chung nay (Hinh 3.6).

Két qua cho thdy chung VS7MS5.3 phan 1ap dugc tir nghién ctru nay co

quan hé gan véi cac loai thudc chi Halorubrum. Cac chung chua duoc nudi
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cdy thudc nhom Nanohalarchaeota hinh thanh mét nhanh riéng biét, cho thiy
su khac biét o rét vai cac chung thudc chi Halorubrum.

Viéc xac dinh ching VS7M5.3 ¢6 d6 tuong dong 98% vai cac loai thudce
chi Halorubrum cho thdy kha ning cao diy 1a mot chung vi khuan c6 chiu
min dic trung cho mdi trudng siéu man, twong tng voi didu kién thu mau tir

cac rudng muoi tu nhién tai Vi¢t Nam.

Céc loai thudc chi Halorubrum néi bat voi kha nang sinh trudng trong
moi truong c¢6 ndng d6 mudi cao (20-30%) va cb tiém ning san xuit cac
enzyme chuyén hoa polysaccharide nhu cellulase, xylanase va chitinase. Diéu
nay pht hop véi muc tiéu nghién ciru nham khai thac tiém nang sinh enzyme

chuyén hoéa polysaccharide ctua cac chung c6 khuan chiu man.

PQ139293.1 Uncultured Nanohalarchaeota archaeon clone Enr XLN VCR Nano4
83 @©
5]
PQ139292.1 Uncultured Nanohalarchaeota archaeon clone Enr XLN VCR Nano3 - o]
(4]
_C
53 L 9
S
] PQ139286.1 Uncultured Nanohalarchaeota archaeon clone Enr PGA STP Nano2 _g
(@]
100 c
©
prd

PQ139290.1 Uncultured Nanohalarchaeota archaeon clone Enr XLN VCR Nano1

VS7M5.3
| —— NR 159273.1 Halorubrum aethiopicum strain SAH-A6 2
— 0
3
| —
L] S
98 : ©
NR 115925.1 Halorubrum luteum strain CGSA15 T
100

NR 113216.1 Halorubrum luteum strain CECT 7303

Hinh 3.6. Cdy phat sinh lodi dwa trén trinh tw gen 16S rDNA ciia ching c6
khudn VSTM5.3.
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Chu thich: Cay phat sinh loai dwoc xdy dung trén co so so sanh voi cdac
ching thuéc chi Halorubrum trén NCBI va cdc ching chwa dwoc nudi cdy
thupc nhém Nanohalarchaeota; Phuwong phdp xdy dung: phuwong phap
Neighbor-Joining (NJ) véi do tin cdy nhdnh dwoc danh gid bang phirong
phdp Bootstrap (1.000 lan lap lai). Céc gid tri bootstrap (%) dwoc hién thi tai

cdc nut phdan nhanh, biéu thi murc do tin cdy cua tung nhom.

Nhu viy, qua trinh giai trinh ty gen 16S rDNA cua chung VS7MS5.3 da
thanh cong, thu duoc trinh ty chat luong cao va diy di. Két qua phan tich cho
thay chung VS7MS5.3 ¢6 kha ning thudc chi Halorubrum, véi do twong dong
1én dén 98% so véi cac ching da dugce cong bd. Pay 1a co s quan trong dé
tién hanh cac nghién ciru tiép theo vé kha ning sinh enzyme cua chung nay,
dic biét 1a trong viéc khai thac tiém ning chuyén hoa polysaccharide phuc vu

cho tng dung trong cong nghé¢ sinh hoc, moi truong va cong nghiép.
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Chuwong 4. KET LUAN VA KIEN NGHI
4.1. KET LUAN

Tu cac két qua nghién ctru trong luan van, c6 thé rut ra cac két ludn quan

trong sau:

Tur cac mau thu thap tai déng mudi Hon Khoi, Khanh Hoa, da phan lap
dugc 27 chung vi khuan cé kha nang sinh truéng trong moi truong siéu man.
Céc chung vi khuéan nay co sy da dang vé hinh thai khuan lac (mau sic, do
duc va ciu tric bé mat). Qua sang loc c6 5 ching vi sinh vat nhay cam vai
khang sinh anisomycin.

Cac chung vi khuan c6 dugc sang loc vé kha ning sinh cac enzyme thily
phan polysaccharide. Két qua sang loc cho thdy ching VS7MS5.3 ¢6 kha nang
sinh enzyme chitinase va xylanase.

Giai trinh ty gen 16S rDNA da dugc thyc hién thanh cong cho chung
VS7M5.3 (véi mau sic va hinh thai dic trung 1a do nau duc vdi nhan 161). Két
qua phan tich phét sinh loai cho thiy chung nay c6 do tuong dong 98% véi
cac loai vi khuan c¢b thudc chi Halorubrum.

4.2. KIEN NGHI

Tién hanh t6i vu hoa diéu kién nudi cdy (ndng d6 mudi, pH, nhiét do) dé
gia ting hiéu suét sinh enzyme cta chung VS7 M5.3. Nghién ctru céc yéu to
anh huong dén qua trinh 1én men va toi wu hoa phuong phap thu nhan enzyme
bang k¥ thuat loc va két tua phu hop.
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DANH MUC CONG TRINH CUA TAC GIA

X o Tén tap Nam
. Teén két qua cong L R
STT Tac gia Lo ) chi/Noi cong | cong
bo/dang ky B B
bo bo
Cao Thi Thily Hang,
Nguyén Thi Thuan, Tap chi khoa
V6 Thi Diéu Trang, | Phan lap va tuyén chon | hoc va cong
Phan Thi Thuy Trang, | vi khuan c6 ua min c6 | nghé  Viét
1 Pinh Thanh Trung, | tiém nang sinh enzyme | Nam (Béan B) 2025
Tran Nguyén Ha Vy, cellulase,kitinase, — Pi ¢o gidy
Hoang Hong Hanh, xylanase va Xac nhan
Pham Ptc Thinh, hyaluronidase. chdp  nhan
Huynh Hoang Nhu dang

Khanh
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PHU LUC 1

Két qua giai trinh tw cia ching vi sinh vat tuyén chon VS7M5:
>VS7M5.3- 16S rRNA
50  ATTCCGGTTA GATCCTGCCG GAGGCCATTG CTATTGGGAT TCGATTAGCC
100 ATGCTAGTCG CACGAGTTCA GACTCGTGGC GAATAGCTCA GTAACACGTG
150 GCCAAACTAC CCTTCGGAGC ACGATACCCT CGGGAAACTG AGGTTAATAG
200 TGCATACCAC AATCCACCTG GAATGAGGAT TGTGCCAAAT GCTCCGGCGC
250 CGAAGGATGT GGCTGCGGCC GATTAGGTAG ACGGTGGGGT AACGGCCCAC
300 CGTGCCAATA ATCGGTACGG GTCATGAGAG TGAGAACCNG GAGACGGAAT
350 CTGAGACAAG ATTCCGGGCC CTACGGGGCG CAGCAGGCGC GAAACCTTTA
400 CACTGCACGC CAGTGCGATA AGGGAATCCC AAGTGCGTAG GCATAGAGCC
450 TACGCTTTTG TACACCGTAG GGAGGTGTAC GAATAAGGGC TGGGCAAGAC
500 CGGTGCCAGC CGCCGCGGTA ATACCGGCAG CCCGAGTGAT GGCCGATCTT
550 ATTGGGCCTA AAGCGTCCGT AGCTGGCCGC GCAAGTCTAT CGGAAAATCC
600 ACCCGCTCAA CGGGTGGGCG TCCGGTAGAA ACTGCGTGGC TTGGGACCGG
650 AAGGCGCGAC GGGTACGTCC GGGGTAGGAG TGAAATCCTG TAATCCTGGA
700 CGGACCACCG ATGGCGAAAG CACGTCGCGA GGACGGATCC GACAGTGAGG
750 GACGAAAGCC AGGGTCTCGA ACCGGATTAG ATACCCGGGT AGTCCTGGCC
800 GTAAACAATG TCTGTTAGGT GTGGCTCCCA CTACGAGTGG GTGCTGTGCC
850 GTAGGGAAGC CGCTAAACAG ACCGCCTGGG AAGTACGTCC GCAAGGATGA
900 AACTTAAAGG AATTGGCGGG GGAGCACTAC AACCGGAGGA GCCTGCGGTT
950 TAATTGGACT CAACGCCGGA CATCTCACCA GCGTCGACTG TAATAATGAC
1000 GATCAGGTTG ATGACCTTAT CCGAGTTTCA GAGAGGAGGT GCATGGCCGC)
1050 CGTCAGCTCG TACCGTGAGG CGTCCTGTTA AGTCAGGCAA CGAGCGAGAC
1100 CCGCATCCTT ACTTGCCAGC AGCACTGCGA AGTGGCTGGG GACAGTAGGG
1150 AGACCGCCGT GGCCAACACG GAGGAAGGAA CGGGCAACGG TAGGTCAGTA
1200 TGCCCCGAAT GCGCTGGGCA ACACGCGGGC TACAATGGTC GAGACAAAGG
1250 GTTCCAACTC CGAAAGGAGA CGGTAATCTC AGAAACTCGA TCGAGTTCGG
1300 ATTGTGGGCT GCAACTCGCC CACATGAAGC TGGATTCGGT AGTAATCGCG
1350 TGTCATAAGC GCGCGGTGAA TACGTCCCTG CTCCTTGCAC ACACCGCCCG
1400 TCAAAGCACC CGAGTGAGGT CCGGATGAGG CTCGTTACAC GAGTCGAATC
1450 TGGGCTTCGC AAGGGGGCTT AAGTCGTAAC AAGGTAGCCG TAGGGGAATC

1453 TGCGGCTGGA TCA
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TOm tat:
Haloarchaea 1a vi khuan c¢é wa min c6 kha ning san sinh enzyme hoat dong hiéu qua
trong méi truwong sieu man. Nghién ciru nay da phén 18p 27 ching vi sinh vat tir canh
dong muoi Hon Khoi, Khanh Hoa va sang lgc nam ching tiem nang thugc nhom
haloarchaea qua thir nghiém d¢ nhay anisomycin. Céc ching nay dwec sang loc kha
ning sinh enzyme phan gidi polysaccharide nhw cellulase/xylanase, chitinase va
hyaluronidase bang phwong phap dia thach sit dung co' chat CMC, chitin va acid
hyaluronic. Két qua cho thay, chiing VS7M5.3 c6 hoat tinh manh trén ca ba co chat,
dac biét vai CMC va acid hyaluronic. Hai ching VS7MS.1 va VSTMS.7 ciing c6 hoat
tinh enzyme dang chu y. Day la nghién ciru dau tién & Viét Nam tap trung vao vi
khuan cé nudi cay dwoc, phan 1ap tir méi trwong situ méin tai dong mudi Hon Khoi va
sang lgc thanh cong cac chiing tiém niing sinh enzyme phéan giai polysaccharide.
Nghién ciru da bude dau xac dinh cac ching c6 hoat tinh enzyme manh, dic biét la
VS7M5.3, mé ra tiem niang khai thac nguon vi sinh vat ban dia cho cac wng dung céng
nghé sinh hoc.
T khéa: cellulase, chitinase, haloarchaea, hyaluronidase, xylanase.
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Abstract:

Haloarchaea are halophilic archaea capable of producing enzymes that function
effectively in hypersaline environments. This study isolated 27 microbial strains from
the salt fields of Hon Khoi, Khanh Hoa, and screened five potential haloarchaea
strains using anisomycin sensitivity tests. These strains were assessed for their ability
to produce polysaccharide-degrading enzymes, including cellulase or xylanase,
chitinase, and hyaluronidase, using agar plate assays with carboxymethyl cellulose
(CMCQ), chitin, and hyaluronic acid as substrates. The results showed that strain
VS7M5.3 exhibited strong activity on all three substrates, particularly carboxymethyl
cellulose and hyaluronic acid. Two other strains, VS7M5.1 and VS7M5.7, also
demonstrated noteworthy enzyme activities. This is the first study in Vietnam to focus
on culturable halophilic archaea isolated from hypersaline environments in the salt
fields of Hon Khoi, successfully screening potential strains for polysaccharide -
degrading enzyme production. The study has preliminarily identified strains with
strong enzymatic activity, especially VS7M5.3, highlighting the potential of exploiting
local microbial resources for biotechnological applications.

Keywords: cellulase, chitinase, haloarchaea, hyaluronidase, xylanase.
Classification numbers: 1.6, 4.6
1. Dit van dé

Haloarchaea, hay vi khuan c6 ua man, 12 nhdm vi sinh vat phat trién manh trong cac
moi truong siéu man nhu ho muoi, bién Chét va cac dong muoi nhén tao [1, 2]. Cac vi sinh
vat nay co6 kha nang chiu nong d6 muoi cao nho co ché thich nghi dac biét, dong thoi san
sinh c&c enzyme c0 hoat tinh vuot troi trong diéu kién khac nghiét. Trong moi truong siéu
man, nguon carbon chu yéu bao gom cellulose, xylan, chitin, va hemicellulose - nhirng
polysaccharide dong vai trd quan trong trong chu trinh carbon trén trai dat [3, 4].

Cellulose, xylan, va chitin la cac polysaccharide chinh, cau thanh thanh té bao thyc vat
va vo chitin cia dong vat, dai dién cho ngudn carbon hiru co 16n nhat trong hé sinh thai trén
can va dai duong [5]. Pé st dung nhitng ngudn carbon nay, cac vi sinh vat siéu man, bao
gom Haloarchaea, san sinh cac enzyme chuyén biét nhu cellulase, xylanase va chitinase.
Céac enzyme nay khéng chi phén giai polysaccharide thanh nang Iwgng ma con cd nhiing
dic tinh dic biét nhu chiu man, bén nhiétva 6n dinh & pH thap, 1am cho Haloarchaea tro
thanh déi tuong tiém nang trong cac wng dung cong nghiép, xtr Iy méi truong, ndng nghiép
va thay san [3].

bac biét, enzyme hyaluronidase - thay phan acid hyaluronic (HA), mot polysaccharide
quan trong trong co thé ngudi va dong vat - dang nhan duoc nhiéu su chu y. HA déng vai
trd quan trong trong cac qua trinh sinh hoc nhu di chuyén té bao, biét hda, sira chira ton
thuong va diéu tri ung thu. Tuy nhién, trong lugng phan tu cao cua HA lam giam kha nang
hap thu va hiéu qua diéu tri, doi hoi su phét trién cac enzyme sinh hoc an toan dé cit mach
HA, tao ra cac san pham cd khdi lwong phan tir thap voi tng dung tiém ning trong y-dugc
phém [6]. Cac nghién ctru phan tich hé gen gan day da phat hién nhiéu enzyme thugc nhom
CAZyme (Carbohydrate - Active enzymes) tir Haloarchaea, trong d6 c6 hyaluronidase, nhan
manh tiém nang 16n caa nhém vi sinh vat nay trong céng nghé sinh hoc.
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Tai Viét Nam, mic du da co nhiéu nghién ctu vé cellulase, xylanaseva chitinase tir i
khuan hiéu khi, vi nam, hogc vi sinh vét chiu man thong thuong [7-9], cac nghién ctu vé
enzyme tir Haloarchaea van con rat han ché. Viéc nghién cuau nhom vi khuan cé nay gap
nhiéu thach thirc vi cac chung chiu man khé phan lap va nudi ciy trong diéu kién phong thi
nghiém [10]. Hau hét cac phan tich vi sinh vat bién hién nay tap trung vao da dang hé gen
(metagenomics), thay vi cac nghién ciu thyc nghiém vé kha niang san sinh enzyme [11, 12].

Trong nghién ctru nay, chung toi dd phan 14p va tuyén chon cac chung Haloarchaea tir
ddng mudi Hon Khai, tinh Khanh Hoa, Viét Nam. Muc tiéu chinh 1a x4c dinh cac chang c6
kha ning san xuit enzyme ‘thuy phan polysaccharide (cellulase, xylanase, chitinase va
hyaluronidase), tir ¢ tim kiém nguon enzyme dac bi¢t phuc vu cac tng dung cong nghé
sinh hoc hién dai. Bay la budce dau tién dé khai thac tiém nang tur nQUOn tai nguyén vi sinh
vat ban dia, dong thoi cung cap dit liéu thuc nghiém gop phan phat trién linh vuc cdng nghé
sinh hoc.

2. Vit liéu va phwong phap nghién ciru

2.1. Vat ligu

Mau duoc thu thap tai canh dong mudi Hon Khéi, Ninh Diém, Ninh Hoa, tinh Khanh
Hoa, mét trong nhirng khu vuc san xuat muoi 16n nhat mién Trung Viét Nam vao thang

6/2023. Mau dugc thu thap tir 7céc yi tri dugc chon tai ruong mudi, chira trong chai nhwa vo
trling, bao quan & 4°C va chuyén vé phong thi nghiém (hinh 1).

Ky Bo min cua Dt ab tol (==, N
hleu Vi tri thu méu mau (2/Lit) thoi diém thu '
& miu (°C)

| A

Nude mudi )37 7350 40,8 7,07 %

va tram tich ‘
VS7 Nudcmudi  12°32'16.735" N 165 36,5 7,60 V X € 2
VS8 Nudcmudi  12°32'20.868" N 320 42.8 6,80 3 I‘R,“

. . . /1.’ > N e

Nudc muoi oy " ? = P S & |

VS9 Aol tich 12°32'23.496" N 340 60,2 6,90 i > 4&{5/:?

Hinh 1. Pia diém thu miu & cac rugng mudi Hon Khoi, Khanh Hoa vao thang 6/2023.

Cac hoa chéat sir dung trong nghién cau: Xylan (Megazyme - Ireland), Cellulose
(Sigma, Btc), Chitin (Sigma, Puc), cao chiét nAim men (YE) (Merck, buc), Pepton (Sigma,
buc), khang sinh anisomycin (Santa Cruz, My), Hyaluronic acid chiét xuat tir day rén nguoi
(HA) (Sigma, Puc) va cac hoa chat khac déu co ngudn géc tir Hang Sigma, Puc.

2.2. Phwong phdp nghién ciru

Phuwrong phdp phan 1dp c6 khuan Haloarcheae: Mot luong 100 pl tir mdi mau duoc ciy
vao moi truong ting truong (MGM) vai ndong do mudi 23% (w/v). Maéi truong MGM bao
gom: 1% (w/v) soy peptone, 0,5% yeast extract, 1,5% agar va cac loai mudi: 3,1 M NaCl,
0,1 M MgClo-6H>0, 0,1 M MgSO4.7Hz0, 0,07 M KCl va 510 M CaCL.2H.0 (dung dich
CaClz duoc tiét tring riéng trudc khi bo sung vao méi truong). P pH ciia mai truong dugc
diéu chinh trong khoang 7,2-7,4. Cac mau da cdy duoc u & 40°C trong thoi gian t6éi da mot
thang. Cac khuan lac s& moc trén mang loc va tiép tuc dugc chuyén sang méi truong MGM
nhiéu lan dé duoc dong thuan. Cac chung nay duoc bao quan trong ta lanh dé luu trit ngin
han va st dung nito 1ong dé bao quan lau dai ¢ -80°C [13].
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Ther nghiém d@é nhay cua vi sinh vdr déi véi khang sinh: Bé xac dinh cac chung
Haloarchaea trong sé cac chang vi sinh vat da phan 1ap, tht nghiém d6 nhay khang sinh
anisomycin duoc thyc hién bang phuong phap khuéch tan dia thach. Mdi dia thach duoc st
dung chia 30 pg khang sinh anisomycin [3, 13]: Cac chung vi sinh vat nhay cam vaéi
anisomycin dwgc lya chon dé tiép tuc sang loc kha ning sinh enzyme thiy phan
polysaccharide, bao gém chitinase, cellulase, xylanase va hyaluronidase.

Sang loc Haloarchaea theo dinh hudng sinh enzyme thay phan chitin: Dé sang loc dinh
tinh kha ning sinh chitinase, cac chung c6 khuan thuan duoc cdy trén mdi truong thach
MGM khéng chira peptone, bd sung 23% (w/v) mudi va 1% (w/v) chitin ngudn carbon duy
nhit, u & 40°C trong 15-30 ngay. Vung trong sudt xung quanh cac ving sinh khéi vi sinh
vat chi thi su sinh chitinase [13].

Sang loc Haloarchaea theo dinh hwéng sinh enzyme thiy phan cellulose/xylan: Dé
sang loc dinh tinh kha niang sinhcellulase/xylanase, cac chung c6 khuan thuan dwogc cay trén
moi trudng thach MGM khdng chtra peptone, bo sung 23% (w/v) mudi va 1% (w/v) CMC
ngudn carbon duy nhat, u & 40°C trong 15-30 ngay. Sau d6, dia moi truong duoc nhuom Voi
dung dich thuéc nhudém iodin trong 15 phdt, cudi cung dia thach dwoc rua lai voi nuéc
nhiéu 1an dé nhin thay vong phan giai rd rang, chang vi sinh thiy phan CMC sé& tao viing
khong mau xung quanh diém sinh khéi vi sinh vat phat trién.

Phwong phap sang loc Haloarchaea sinh hyaluronidase: Hoat tinh hyaluronidase dugc
danh gia bang phuong phap khuéch tan dia thach. Méi truong thach dugc chuan bj véi céc
thanh phan: 1% thach Noble, 0,4 mg/ml hyaluronic acid, 1% mudi NaCl, albumin huyét
thanh bo (BSA) va 0,1% sodium azide, tao ra cac giéng duong kinh 6mm trén dia thach. Dé
kiém tra hoat tinh enzyme, 0,1 ml dung dich nudi cay vi sinh trong méi trusng MGM dugc
thém vao tirng giéng. Sau dé, cac dia duoc u ¢ 37°C trong 3-5 ngay, tiép theo nhudm dia
thach véi dung dich acetic acid 2N trong 30 phat. Trong moi truong nay, hyaluronic acid
khong bi phan huy s& tao thanh két taa, lam ving thach xung quanh giéng tré nén mo duc.
Céc viing trong sudt xuat hién quanh giéng 1 dau hiéu cua hoat tinh enzyme hyaluronidase,
cho thay su phan huy hyaluronic acid boi enzyme do vi sinh vat tiét ra.

Phurong phdp xit Iy s6 liéu: Cac thir nghiém danh gia hoat tinh enzyme dugc thyc hién
it nhat ba lan lap lai doc lap.

3. Két qua va ban luan

3.1. Két qua phan Idp cé khudn tir cac mdu thu ¢ cde dong muéi Hon Khoi

Khu vuc Hon Khéi, tinh Khanh Hoa, ndi tiéng voi cac canh dong mubi ty nhién, tao
nén méi trudng siéu min dic trung va ly twdng cho su phét trién cua cac vi sinh vat uva man,
dac biét 1a vi khuan c6. Cac hé sinh thai siéu min nay déng vai tro nhu mot nguon tai
nguyén quy gia dé nghién cau cac vi sinh vat ua cyc, von cé kha niang sinh t6n va hoat dong
hiéu qua trong diéu kién khac nghiét.
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S6 lwgng chiing

vi sinh vat phan

A

Hinh 2. Céc chiing vi sinh vat trén méi trwong phan lap sau 3 tuan nudi ciy va mat sé
khuan lac da dwoc lam thuan.

Tir 4 mau thu nhan tai ruong mudi Hon Khéi, tinh Khanh Hoa, di phan 1ap duoc 27
chung vi sinh vat, mot sé dic diém cua vi sinh vat phan lap duoc thé hién & hinh 2. Trong
téng s 27 ching vi sinh vat da dugc phan 1ap, mau VS9 ¢ sb lugng vi sinh vat dugc phan
1ap nhiéu nhét (12 chung), tiép theo 1a mau VS8 (7 ching), VS7 (5 chung), va thap nhat 1a
VS1 (3 chung). So véi nghién ctru cua M.Y. Bafghi va cs (2019) [13] (phan lap dugc 500
chung tur 3 mau) s6 lugng ching phan lap trong nghién cau nay thap hon. Sy khac biét c6
thé bat ngudn tir didu kién moi truong, nhu nong do mudbi, ham luong chat hitu co, hoic
phuong phéap phan 1ap. Cu the ham lwong mudi trong cac mau cua nghién cau nay dao
dong tir 165375 g/l, cao hon rat nhiéu so véi muc 2,3-2,8 g/l trong cac mau cua M.Y. Bafghi
va cs (2019) [13]. biéu nay cho thay, céc chiing vi sinh vat duoc phan lap trong nghién ciu
nay la nhitng chuing c6 kha nang thich nghi va ton tai & diéu kién siéu man, dac trung cua
mdi trudng dong mudi. Ngoai ra, nhiét d¢ tai thoi diém thu mau dao dong tir 36,5 dén
60,2°C va mdi truong nudi cdy duoc duy tri & 40°C trong 4 tuan nudi cay, cho thiy céac
chang vi sinh vat nay ciing c6 kha ning chiu nhiét cao, phu hop véi cac diéu kién khac
nghiét ciia moi treong siéu man.

Hinh anh céac dia phan lap cho théy cac chung vi sinh vat c¢6 sy khac biét ro rét v& hinh
thai khuan lac, bao gdm kich thudc, mau sic va bé mat khuan lac. Dic biét 1a cac khuan lac
c6 mau do hoac héng va két hop voi cac thong tin tir cac nghién ctu trude day, co thé du
doan ring diy 1a cac ching c6 khuan co kha ning thugc cac ho Haloarculaceae,
Halobacteriaceae va Haloferacaceae. Céc ho nay bao gém cac chi nhu Halorubrum,
Haloferax va Haloarcula, vbn phd bién trong moi truong siéu mdn va thuong thé hién mau
sic khuan lac dic trung do sy hién dién cta sic t6 carotenoid nhu bacterioruberin [14].

Véi didu kién do man cao (165-375 g/l) tai dong mudi Hon Khoi, cac chung phan lap
duoc nhiéu kha ning 1a cc loai wa min cuc doan (extreme halophiles), phi hop véi cac loai
¢ khuan dd duoc nghién ctru [15]. Hon nita, két qua phan tich metagenomics trong mot
cong bd lién quan ciia ching t6i di xac dinh rang cac nhom c6 khuan chinh trong miu
nghién ciu bao gdm Halorubrum, Halobacterium va Haloarcula tir cac ho
Halobacteriaceae, Haloferacaceae va Haloarculaceae. Pic biét, mau VS7 ¢6 su hién dién
cao ciia nhom Nanohaloarchaeota (78,5%), cho thay tinh ddc thu vé diéu kién méi trudng
si€u man tai khu vuc déng mudi nay [16].

Trong s6 27 chung vi sinh vat dugc phéan 1ap, dé budc dau xac dinh chung thuéc nhom
c6 khuan hay vi khuan chiu man, chung t61 tién hanh thir nghi€ém d¢ nhay cam véi khang
sinh anisomycin [13]. Anisomycin la mot khang sinh dugc biét dén véi kha nang &c ché

5
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tong hop protein ¢ sinh vat nhan thuc va c6 khuan bang cach gan vao vi tri trung tam
peptidyl transferase trén ribosome, ngan chan su hinh thanh lien két peptide trong qua trlnh
dich ma. Tuy nhién, ribosome cua vi khuan nhan so, bao gom ca vi khuan chiu man, c6 cau
tric khéc biét tai vi tri nay, khién anisomycin khong thé gan két hiéu qua, dan dén su khang
thudc ty nhién & céac vi khuan nay [17]. Két qua cho thdy, c6 5 chiing vi sinh vat nhay cam
vl anisomycin, bao gom VS1IM2.1.4, VSTM5.1, VS7MS5.3, VS7TMS5.7 va VSTMS5.11. Céac
chung vi sinh vat ndy dugc st dung dé sang loc kha ning sinh enzyme phén cét chitin,
cellulose/xylan va HA.

3.2. Két qud sang lgc haloarcheae c¢d khd ndng sinh enzyme phan cdt chitin,
cellulose/xylan va acid hyaluronic

Haloarchaea 1a nhém vi sinh vat cuc doan c6 kha ning thich nghi va phat trién trong
moi trudng c6 ndng d6 mudi cao, ddng thoi ¢o tiém ning tng dung Ién trong céc quy trinh
cdng nghé sinh hoc hién dai nhd kha ning tong hop céc enzyme hoat dong hiéu qua ¢ diéu
kién khac nghiét. Trong nghién ctu nay, 5 chung vi sinh vat, bao gom VS1M2.1.4,
VS7MS5.1, VSTMS5.3, VSTMS.7 va VSTMS.11 da dugc sang loc kha nang phan giai
polysaccharide, cu thé véi cac co chat sir dung 1a chitin, CMC va acid HA. Két qua thu
nghiém, duoc trinh bay chi tiét ¢ bang 1, cho thdy cac ching nay c6 tiém ning san sinh
enzyme Véi hoat tinh phan giai rd rét trén cac co chat polysaccharide thir nghiém.

Bang 1. Hoat tinh trén cac co chat chitin, carboxymethyl cellulose va acid hyaluronic
cua Haloarchaea.

Hoat tinh enzyme trén cac co chit

Ky hiéu chiing

¢d khuan Chitin Carboxymethyl Acid _
cellulose hyaluronic
VS1M2.1.4 +/- - +/- »
VS7M5.1 +/- +++ + e v
VS7M5.3 ++ +++ +++ e
VS7MS.7 ++ ++ +/-
VS7 M5.11 +/- - + Dia thach carboxymethyl cellulose

+/-: hoat tinh rit yéu hodc khong r6 rang; +: hoat tinh yéu; ++: hoat tinh trung binh;
+++: hoat tinh manh.

Két qua duogc trinh by & bang 1 cho thay, su khac biét dang ké vé hoat tinh enzyme
giita cac chung c6 khuan phan lap. Trong d6, chung VS7M5.3 va VS7MS5.1 noi bat véi hoat
tinh cao trén CMC, cho thdy kha ning san sinh enzyme cellulase va xylanase. Dy 1a cac
enzyme quan trong trong cdng nghiép ning luong sinh hoc, dic biét trong viéc chuyén hoa
lignocellulose thanh nhién liéu sinh hoc nhu bioethanol [18]. Ngoai ra, trong linh vuc Xur ly
sinh hoc, enzyme cellulase va xylanase tir c4c chang nay c6 thé duoc wng dung dé phan huy
chat thai nong nghiép giau lignocellulose trong mdi truong man, gidp giam thiéu 6 nhiém va
tao ra cac san pham co gia tri.

Hoat tinh chitinase dugc ghi nhan & muc trung binh ddi v&i VSTM5.3 va VSTM5.7,
trong khi cac chung khac c6 hoat tinh yéu hoac khong ré rang. Cac enzyme chitinase khdng
chi hd trg xu ly sinh hoc chat thai nhu vé tdm, cua ma con tao ra cac san pham gia tri gia
taing nhu N-acetylglucosamine, mot hop chat quan trong trong y hoc va cong nghiép thuc
pham. Tai Viét Nam, mic du di co6 nhiéu nghién ctu vé vi sinh vat sinh chitinase nhu

6
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Aspergillus spp. [9], Bacillus spp. [19], cac nghién ctu vé chitinase tir c6 khuan van con han
ché. Do d6, két qua nay cung cap théng tin méi, gép phan ma rong pham vi nghién ctu vi
sinh vat sinh enzyme tai cac khu vuc siéu man trong nudc.

Vé kha ning sinh hyaluronidase, chung VS7M5.3 thé hién hoat tinh cao nhit, trong
khi VS7MS5.11 dat mirc trung binh va céc chung khac c6 hoat tinh thép hon. Hyaluronidase
la enzyme thuy phan HA, mot polysaccharide quan trong tham gia Vao CAc qua trinh sinh Iy
va bénh 1y nhu di chuyén té bao, stra chita ton thuong va hd trg dleu tri ung thu [6]. Su on
dinh cua enzyme nay trong mdi trudhg man cao tir cac chung ¢ khuan c6 thé mé ra tiém
nang ung dung trong y hoc, dac biét la san Xuat cac ché pham HA c6 trong lugng phan tu
thap.

Nhin chung, chang VS7M5.3 ndi bat véi hoat tinh enzyme cao trén ca ba co chit, cho
thdy tiém ning ung dung da dang trong cac nganh cong nghiép lién quan dén ning luong
sinh hoc, xir ly chat thai va y sinh hoc. Cac phat hién nay khdng chi 1am phong phi thém di
licu vé vi sinh vat tai Viét Nam ma con mé ra huéng khai thac cac enzyme tir c6 khuén
trong moi truong khac nghiét, gop phan vao phat trién céng nghé sinh hoc bén viing.

4. Két luan

Nghién ctru da phéan 1ap va sang loc thanh céng 27 chang vi sinh vat tir moi truong
siéu man tai ruong mudi Hon Khai, tinh Khanh Hoa, trong d6 ¢6 5 chung dugce xac dinh
thuoc nhém Haloarchaea nho kha ning nhay cam véi anisomycin. Pay 1a cac chung ¢
khuan nudi cdy dugc trong diéu kién phong thi nghiém, mot budc quan trong trong viéc
nghién ciru va khai thac tiém nang cia nhom vi sinh vat nay. Két qua sang loc cho thay, hai
ching c6 hoat tinh phan giai manh véi CMC, mot chiang cé hoat tinh cao vai hyaluronan va
hai chung khac thé hién hoat tinh trung binh trén co chat chitin chiang t6 kha niang sinh
enzyme cellulase/xylanase, chitinase va hyaluronidase. Nhiing phat hi¢én nay khong chi
khang dinh kha nang sinh enzyme phan giai polysaccharide cua cac chung co khuan ma con
mé ra hudng nghién ctiru sau hon dé thu nhan enzyme va phat trién cac tng dung trong cong
ngh¢ sinh hoc.
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Hoa trong qua trinh thu thap mau.
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VIEN HAN LAM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Djc Iip - Ty do - Hanh phiic
HQC VIEN KHOA HQC VA CONG NGHE

Sé: 224 /QP-HVKHCN Ha Ngi, ngay 11 thdng 4 ndm 2025

QUYET PINH
Veé viéc thanh lip H{i dong danh gia ludn vin thac si

GIAM POC
HQC VIEN KHOA HQC VA CONG NGHE

Cdn cir Quyét dinh 56 364/0P- VHL ngay 01/03/2025 cua Chi tich Vign Han
lam Khoa hoc va Céng nghé Viét Nam vé viéc ban hanh Quy ché 16 chirc va hoat dong
cua Hoc vién Khoa hoc va Cong nghé;

Cdn cir Théng nr s6 15/2014/TT-BGDPT ngay 15/5/2014 cia By Gido duc va
Dao tao ban hanh Quy ché dao tao trinh d¢ thac si;

Cdn cir Quyét dinh sé 775/0D-HVKHCN ngay 21/11/2016 cia Gidm déc Hoc
vién Khoa hoc va Cong nghe ban hanh Quy ché dao tao trinh do thac st

Can cir Quyét dinh s6 850/0D-HVKHCN ngay 31/05/2021 cia Gidm déc Hoc vign
Khoa hoc va Cong nghe vé vtec cong nhan hoc vién cao hoc dgt 1 nam 2021,

Cén cir Quyét dinh 50 64/ OD-HVKHCN ngay 26/02/2024 ciua Gidm déc Hoc vién
Khoa hoc va Cong nghe vé wec cong nhan dé tai va cir ngwoi hudmg dén ludn van thac ST;

Cén cir Quyét dinh s6 1226/Q0D-HVKHCN ngay 01/11/2024 ciia Gidm déc Hoc
vién Khoa hoc va Céng nghé vé viéc gia han thoi gian hoc tdp lan 3 cho hoc vién Phan
Thi Thiuy Trang,

Xét dé nghj cia Truong khoa Sinh hoc, Triéng phong Pao tao.

QUYET PINH:

Diéu 1. Thanh lap Hoi déng dénh glé ludn van thac si cho hoc vién Phan Thj
Thuy Trang v6i dé tai: “Phan lap vi khuin cb chju méan c6 tiém nang sinh enzyme
chuyén hoéa polysaccharide” v

Nganh: Sinh hoc thyc nghi¢m Maso: 84201 14

Danh sach thanh vién Hoi ddng danh gié luén van kém theo Quyét dinh nay.

Piéu 2. Hoi déng c6 trach nhiém danh gid lu@n van thac si theo diing quy ché
hién hanh cia B Gi4o duc va Dao tao, Hoc vi¢n Khoa hoc va Cong nghé. Quyét djnh
ndy c6 hiéu lyc trong thoi han t6i da 60 ngay lam viéc ké t ngay ky.

HQ] ddng tr giai thé sau khi hoan thanh nhiém vy.

Diéu 3. Trudéng phong T chirc - Hanh chinh, Trudng phong Pao tao, Trudng
phong Ké toan, Truéng Khoa Sinh th cac thanh vién c6 tén trong danh sach Hoi
dong va hoc vién cao hoc c6 tén tai Diéu 1 chju trdch nhiém thi hanh Quyét dinh nay./. %

Noi nhan:

- Nhu Diéu 3;

- Luu hé so hoe vién;
- Luu: VT, BT, MT.07.



Nganh: Sinh hoc thyc nghi¢m
Mi s6: 8 42 01 14
Ngudi huéng din: 1. TS. Huynh Hoang Nhu Khanh

- Vién Hai duong hoc, Vién Han 1im KHCNVN

2. TS. Cao Thj Thity Hing
- Vién Hai duong hoc, Vién Han lam KHCNVN

A " Tréch nhi¢m
EOATHL, h?c LY Ch';)l;;n Co quan cong tic trong Hji
hoc vj ng dong
PGS.TS. Pao Viét| Hoba sinh Vién Hai duong hoc, Chu tich
Ha hoc Vién Han 1am KHCNVN }
Ky sinh
¥ - trang va vi Phan Vién Thi Y Mién Trung, e
s RinHal sinh vat hoc | B3 Néng nghiép va Moi truomg | L an bien 1
thu y
x : Vi¢n Hai duong hoc, -
TS. Nguyén Xudn Vy [ Sinh hoc Vién Han lam KHCNVN Phan bi¢n 2
TS. Phan Thi Hodi | Céng nghé Vién Hai duong hoc, Uy vién -
Trinh sinh hoc Vién Han 1dm KHCNVN Thu ky
TS. Phan Quéc VatliguY Trudmg Pai hoc Khanh Hoa, Uv vi
Théng sinh Uy ban Nhan dan tinh Khanh Hoa AL

(Hoi dong gom 05 thanh vién)./ ﬂ/




VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN Poc lip - Ty do - Hanh phic
HOC VIEN KHOA HQC VA CONG NGHE

Nha Trang, ngay 22 thdang 05 ndm 2025

BIEN BAN HOP HOI PONG PANH GIA LUAN VAN THAC SI

Thuc hién Quyét dinh s6: 224/QD-HVKHCN ngay 11/04/2025 ciia Gidam
ddc Hoc vién Khoa hoc va Céng nghé vé viéc thanh ldp Hoi ddng danh gia luan
van thac si cia hgc vién Phan Thj Thiy Trang

Tén dé tai: Phan ldp vi khuan c6 chju min cé tiém nang sinh enzyme
chuyén hoa polysaccharide.

Nganh: Sinh hoc thire nghiém

Mai sb: 8 42 01 14

Hém nay, ngay 22/05/2025 Hoi dong da hop tai Phong hop tang 1, Vién
Hai duong hoc (co s s6 02 Hing Vuong) vio lic 09h00, Héi déng gom 05
thanh vién:

l. PGS.TS. Pao Viét Ha Chu tich héi dong
2. TS. Phan Thj Hoai Trinh Thu ky héi dong
3. TS. Lé Pinh Hai Phan bién 1

4. TS. Nguyén Xuan Vy Phan bién 2

5. TS. Phan Qudc Thong Uy vién héi dong

Thanh vién ving mat: 0/5 (Phan bién hodc uy vién, dd c6 ban nhan xét
dong y cho phép hoc vién dugc bao vé trude Hoi dong dénh gia luan van thac

si).
NOI DUNG LAM VIEC

|. Pai dién co s& dio tao doc quyét dinh thanh lap Hoi dong danh gia luan van
2. Chu tich Hoi dong, diéu khién phién hop
3. Thu ky HD, doc li lich khoa hoc va bang diém ctia hoc vién
4. Hoc vién trinh bay luan van trude Hoi dong
5. Phan bién 1: TS. Lé Pinh Hii thong qua ban nhén xét cia vé ludn van va cé
nhimg y chinh nhu sau:

- E?é tai cung cdp dir liéu khoa hoc quan trong vé kha ning sinh enzyme
chuyén hoa polysaccharide cua cac chung Haloarchaea ¢ Viét Nam, m¢ ra dinh
hudng mg dung san xuat enzyme phuc vu cong nghiép va y hoc.

|




- Két qua luin van duge trinh bay, rd rang, trung thyc va chinh xac.

- N6i dung nghién ciru phu hgp véi chuyén nganh va ma s6 dao tao.

- Nbi dung nghién ctru trinh bay ré rang, ddy du, khoa hoc, phit hgp vOi ngi
dung nghién ciru, phuong phap, vét ligu nghién ciru duge trinh bay chi tiet, qiiy
di co s¢ khoa hoc va phi hgp voi céc ndi dung, muc tiéu nghién clru. Ng,hle;n
ciru mang tinh khoa hoc va ¢6 d¢ tin cdy cao. Tai liéu tham khao dugc trich dan
day du va duge cap nhat dén nam 2024.

- Két qua nghién ciru:

+ Da sang lgc duge 5 ching vi khuan cb trong so 27 chiing vi khuan phan lap.

_+ ba danh gia tiém ning sinh enzyme thiy phan polysaccharide cla 5 chung
vi khuan c6 tr d6 chon duge 02 ching c6 hoat tinh manh doi vdi chitin,
cellulose/xylan va hyaluronic acid.

+ Pa khuéch dai va gidi trinh ty gen 168 RNA cua | ching vi khuan co c6
hoat tinh cao nhat va xac dinh cé dé tuong dong cao vdi cac chung thue chi
Halorubrum.

- Nhimg diém can chinh sira trong ludn van:
it Phan md& dau can bo sung y nghia khoa hoc va thuc tién, dong gop mdi clia
de tai.

+ Phan phuong phap can bo sung tai liéu tham khao.

+ Phuong phap muc 2.2.2.4 xac dinh dac diém hinh thdi cua cac chung co
khudn tuyén chon khong trinh bay két qua, nén c6 thé lugc bo.

+ Xem xét ddi tén muc 2.2.1.3 thir nghiém dé nhay vi sinh vét d6i voi khang
sinh thanh sang loc cic chung vi khuan c6 néu muc dich cta thi nghiém nay la
sang loc.

+ Chinh sira phan lap y ¢ trang 41.

+ Ra soat lai 1i chinh ta, thong nhat dinh dang tai liéu tham khao.

+ Lam sao dé duy tri o 4m cua dia thach méi truong khi kéo dai thoi gian
phén lap lén den 30 ngay?

* Két luan chung:

Luan van dap (mg day du yéu cau cia mot ludn van thac sy.
6. Phan bién 2: TS. Nguyén Xuén Vy, da thong qua ban nhan xét cia vé luan
van va co cac y kién:

- Phan bién 2 ddng y vdi cic nhan xét, gop y cua Phan bién 1.

- Nhimng diém can chinh stra trong ludn van:

+ Phin m& dAu can trinh bay ngin gon lai.

+ Xem xét bé sung phén tong quan tinh hinh nghién ctru ¢ Viét Nam.

+ Phan phuong phép nghién ctru cén lam rd mau thu nhan la nude 6t 6 rudng
muoi.
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+ Phan két qua nghién ciru:
Extreme halophiles khong in nghiéng (Trang 34).
Ra soat céc théng tin khoa hoc & Bang 3.5.
Binh dang tai li¢u tham khao theo dang quy djnh.
* Két luin chung:
Luén vin dap \mg day du yéu cau ctiia mét luan vin thac sy.

Z Y kién ciia cac thanh vién Hoi dong
TS. Phan Qudc Théng thong qua ban nhan xét luan van va c6 cac y kién:

- Dong yvaiy kién nhan xét cua 2 phan bién.
- Vi sao cic chung vi sinh vat moc trén moi truong phan lap co6 su khac nhau
vé mau sic khuin lac sau 20 ngay va 30 ngay nudi cay o 37°C?

* TS. Phan Thi Hoai Trinh cé cacy kién:

- Muc 1.3 nén viét du y _thanh: Enzyme bé ngin mach polysaccharide tir
Haloarchaea hodc vi khuan c6 chju man.

- Muc 1.3.3, acid hyaluronic (HA) nén viét ddy du vi lan dau trinh bay.

- Muc 2.2.1.3 nén ghi cu thé khang sinh anisomycin.

- Muc 2.2.2.4 dén 2.2.27 nén tach ra thanh nhom riéng 1a: Phuong phap phan
loai chung vi khuan co chiu mén tuyén chon.

- Muc 3.1.1 can viét cu thé 1a vi khuan thay cho cum tr vi sinh vat.

- Ra soat céc 16i chinh ta: polysaccharide, Haloarchaea, Gram am...

- CAn théng nhat ky hiéu chung vi khuan ¢ Bang 3.1 va 3.2.

- Théng nhat dinh dang tai liéu tham khao.

- 0 Bang 2.1 (Trang 19), vi sao do man va nhiét d6 gitra cac khu vuc thu mau
c6 sur chénh léch cao?

_ C6 thé bb sung hinh anh thi hoat tinh nhay cam khang sinh anisomycin vao
bao cdo khong?

- Phén két luan va kién nghi can trinh bay ngan gon va suc tich.

* PGS.TS Dao Viét Ha co cicy kién:
- Ra soat céc 16i chinh ta, kiém tra lai do chuin xac khoa hoc cua mot sO cau

vén trong phan thao lugn.

- Viét lai két luan va kién nghi.
- Vi sao lua chon vi khuén c6 chju min la d6i tugng nghién ciru?

8. Hoc vién tra loi:
Céu 1. Lam sao dé duy tri do am cua dia thach moi truomg khi kéo dai thoi

gian phan lap 1én dén 30 ngay?




Tra 1&i: D& duy tri d6 4m cua dia thach trong thoi gian dai hoc vien da thyc
hién phuong phap sau:

- Boc parafilm quanh nap dia dé han ché bay hoi.

- bat dia ti am va dat trong ti mot t6 nudc cAt vé tring dé tao buong u ¢6

d6 am cao, tranh quat gio manh.

- Tang nhe nong do agar (2-2,5%)

- Dat ngwa dfa (ndp trén) dé giam bay hoi.

Cau 2. Vi sao cac chung vi sinh vat moc trén moi truong phan lap co su khac
nhau vé mau sic khun lac sau 20 ngay va 30 ngay nudi cay o 37°C?

Tra 16i: Sau 20 va 30 ngay nuéi cdy & 37°C, mau sic khudn lac khéc nhau do
vi sinh vt thay d6i hoat dong trao dbi chat, tich ldy hodc phan huy sic tb, mat
Am moi truong, hodc hinh thanh bao tir 1am bién déi mau theo thoi gian.

Cau 3. O Bang 2.1 (Trang 19), vi sao d6 man va nhiét d giita cac khu vuc thu
mau c6 su chénh léch cao?

Tra loi: B§ man va nhiét do gitra cac khu vuce thu mau trong Bang 2.1 (Trang
19) c6 su chénh léch cao do méau duoc ldy tir nuée Ot tai cac rugng mudi Ninh-
Hoa, trong khoang thoi gian 10-13h trua, khi troi nang gat. Ty vao thoi diém
cu thé va mirc dé béc hoi tai timg rudng, cac thong so nhu d6 man va nhiét do
thay d6i rd rét.

Cau 4. Vi sao lua chon vi khuan c6 chiu min la déi tugng nghién ciru?

Tra loi: Vi khuan c¢b chiu man duge lua chon lam déi tuong nghién ciru vi
chung thich nghi tot trong moi truong c¢6 do man cao nhu nudce Ot ruong mudi —
noi diéu kién khac nghiét khién nhiéu vi sinh vat khac khong ton tai. Ching c6
kha nang sinh tong hgp cic enzyme bén man, bén nhiét, cé tiém nang mg dung
cao trong cong nghiép sinh hoc va xir ly moéi truong. Ngoai ra, vi khuén co hién
van la d6i tuong nghlen clru méi ¢ Viét Nam, gép phan lam ting tinh mai va gia
tri khoa hoc cho dé tai.

9. Nhan xét ciia thay huéng dan vé hoc vién
TS. Huynh Hoang Nhu Khénh dai dién tap thé huéng dan da doc ban nhén
x€t cua gido vién huéng dan va cé nhitng danh gia cao vé qua trinh lam viéc
nghiém tic cia hoc vién.
10. Hoi dong hop kin va cho diem
- Hoi ddng bau ban kiém phiéu gém 3 thanh vién:
Truong ban: TS. Lé Dinh Hai
Uy vién: TS. Phan Quéc Théng
Uy vién: TS. Phan Thj Hoai Trinh
- Két qua kiém phiéu nhu sau:
S6 phiéu phat ra: 05
S6 phiéu thu vé: 05




Tong so diém: 39,6
Diém trung binh: 7,92
D{em thuong cong trinh cong bo: 0,8
Tong diém danh gia luan van va thuong cong trinh cong bé: 8,72
- Két luan cua Héi dong;
+ Ludn van dat yéu cau cua luan van thac si.
bf N@i dung va tén d tai luan van khong tring 13p v6i céc cong trinh da cong
0.
+ Hoc vien cin chinh stra luan van theo nhan xét cua 02 phan bién va cac gop
y cua Hoi dong.

+ Trinh bay ngin gon va dam bao tinh khoa hoc cac phan mo dau, thao luan,
két luan va kién nghi.

+ Ra soat chinh sira cac thuat ngi, tén khoa hoc trong luan van.

+ Théng nhét cich trich dan va dinh dang tai liéu tham khao theo quy dinh
cta Hoc vién Khoa hoc va Cong nghé.
11. Cha tich Hoi dong, cong b6 két qua, yéu cau hgc vién chinh sira ludn
vin vo6i cdc ngi dung sau:

Luan van c6 ndi dung nghién ctru dap (mg duogc yeéu cau cua mat luan van >
thac sy, hoc vién chinh sira theo gbp y cua hdi ddng va hoan thién hé so g co
s dao tao ding han.

Bubi hop da két thic vao 11 gio 10 phit ngdy 22/5/2025.

Nha Trang, ngay 22 thang 5 ndm 202

THU KY HQI PONG CHU TICH HQI PONG
Phan Thi Hoai Trinh Pao Viét Ha

XAC NHAN CUA CO SO DAO TAO
KT. GIAM DOC
PHO GIAM pOC

QC VA o)
W o/v

Nguyén Thj Trung
S
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CONG HOA XA HOI CHU NGHIA VIET NAM
Poc lap — Tu do — Hanh phiic

-

BAN NHAN XET PHAN BIEN LUAN VAN THAC Si

Ho va tén ngudi nhén xét: Lé Dinh Hai  Hoc ham, hoc vj: Tién sy

Chtre danh trong Hgi dong;: Phan bién |

Co quan cong tac: Phan vién Tha y mién Trung

Ho va tén hoc vién: Phan Thj Thay Trang

Tén dé tai: “Phéan lap vi khuan cb chju man c6 tiém nang sinh enzyme chuyén héa
polysaccharide..”

Chuyén nganh: Sinh hoc thyuc nghiém Mi s6: 8420114

NOI DUNG NHAN XET
1. Tinh cap thiét, tinh thdi s, y nghia khoa hoc va thurc tién cia deé tai ludn vin:

Hién nay, nhu cau tim kiém cac nguf”)n enzyme mdi c¢6 kha ning hoat djng 6n dinh
trong diéu kién khic nghiét ngay cang gia ting, nhim dap (ng yéu cau phat trién cia cic
nganh cdng nghiép sinh hoc, thire pham, duge phim va xir ly méi truong. Trong boi canh
dé, vi khuén ¢d chiu man (Haloarchaea) duge xem nhu mot ddi tugng tiém niang nho kha
nang sinh trrdng trong moi trirdng siéu min va san xuat cac enzyme dac thd co tinh bén
viing cao dbi v6i dd man, nhiét do va pH. Tuy nhién, so vdi cac nhém vi sinh vat khéc,
nghién ciru vé& Haloarchaea con rat han ché, dic biét tai Viét Nam — noi c6 diéu kién tu
nhién Iy trong dé phan lap cic chiing vi khuan cd chiu man c6 hoat tinh nhung chura dugc
nghién ctru nhiéu. Chinh vi véy tac gia dat van dé nghién citu 1a hét sirc cap thiét.

Hién nay trong viéc khai thac da dang sinh hoc dé phuc vu cong nghé sinh hoc bén
vimg la xu huéng toan cau. Trong khi cdc nghién ctu vé vi khudn hiéu khi va vi nAm da
duoc trién khai manh mé, thi nhom Haloarchaea — von ¢6 nhiéu tiém nang nhung it dugc
chi y — dang thu hit s quan tdm ngay cang ldn tr giGi nghién ciru quéc té, dic biét trong
[inh virc enzyme hoc va cong ngh¢ sinh hoc moi trurong.

Pé tai co y nghia khoa hoc do la gép phan md rong hiéu biét vé sir da dang sinh hoc
chia vi sinh vat cd tai Viét Nam, ddng thoi cung cap dir li¢u khoa hoc quan trong vé kha
ning sinh enzyme chuyén héa polysaccharide ctia cac chung Haloarchaea ban dja. Pay la
co so nén tang dé tiép tuc khai thac gene, biéu hién t4i 5 hgp enzyme va phét trién cdc img
dung cong nghé cao trong tuong lai.

Vé y nghia thuc tién, két qua cua dé tai khong chi gop phﬁn xdy dyng co s¢ dir liu
vé cic chung Haloarchaea c6 gié trj tai Vigt Nam ma con co thé dugce img dung vao san
xudt enzyme phuc vu cong nghiép va y hoc. Pic biét, viéc phin lap thanh cong cédc ching
vi khudn c6 sinh cdc enzyme cé thé hé trg cho sy phat trién cta nganh dugc pham.
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2. Sy khong trung ldp cua a2 tai nghién ciru so véi cdc cong trinh khoa hoc, ludn van
da cong bo & trong va ngodi nudc; tinh trung thuc, ré rang va ddy di trong trich dan
tai liéu tham khao:

XéL vé dbi trgng, pham vi nghién ciru, két qua thu dugc thi dé tai nghién cu chua
thdy c6 sy trung lap vai cac két qua nghién ciru trong nuoc va thé gioi.

Luén vén la mot phfm cia Nhiém vu Hop tac qué)c té ma s6 QTIT01.01/23-24; cac
két qua dugc trinh bay rd rang, ¢ nhiéu hinh anh minh hoa; dugc thuc hién tai phong thi
nghiém cua Vién Nghién ciru va Ung dung Cong ngh¢ Nha Trang (nay la Vién Hai Duong
Hoc) nén dam bao dugc tinh trung thuc va dg chinh x4c cao. Cac trich dan tai li¢u dugc
thé hién kha day du, va cap nhat.

3. Srr phil hop giira tén d2 tai voi ndi dung nghién ciru cing nhu v6i chuyén nganh va
mai s do tao:

Tén dé& (ai phd hop véi ndi dung nghién ctru, chuyén nganh va ma so dao tao.

4. Dj tin cdy va tinh hi¢n dai ciia phuong phap nghién ctru di sir dung dé hoan thanh
ludn van:

Pé hoan thanh dugc ludn én, tac gia da str dung cac phuong phap khac nhau gom:
phuong phap phan lap vi khuin cb chju man, phuong phdp sang loc vi khuén co, phuong
phap danh gia hoat tinh enzyme cla cac ching da phan 1ap, phuong phap tach chiét DNA,
phuong phap PCR va giai trinh tr gen L6sRNA d& dinh danh vi khudn. Pay déu 1 nhimg
phuong phéap thuong quy duge thuc hién & cac phong thi nghiém hién nay. Cac phuong
phéap nay phu hop véi muc tiéu, ndi dung va két qua thu dugc.

5. Két qua nghién cfru cia ludin vin:
Két qua cua luan van bao gbm:

- Pa sang loc dugc 5 ching vi khudn cd trong s6 27 chung phan 1ap.

- Pa danh gi4 tiém ndng sinh thiy phan polysaccharide cia S chung Vi khudn c6 tr
d6 chon duge 2 ching c6 hoat tinh manh d4éi véi chitin, cellulose/xylan va hyaluronic
acid.

_ Da khuéch dai va giai trinh ty gen 16s RNA cua 1 ching vi khudin cd c6 hoat tinh
cao nhit va xac dinh chung tuong ddng cao vdi cac chung thudc chi Halorubrum.

6. Nhirng han ché, thiéu s6t cia lufn vin vé ndi dung, hinh thirc va cdu hoi:

Phin mé dau co thé bd sung thém y nghia khoa hoc va thuc tién, dong gdp mai cua
dé tai.

Trong phén phuong phap tac gia co thé bo sung thém thong tin phuong phap tac gia
thuc hién theo tac gia nao, nhu nhém phuong phép xac dinh tiém nang sinh enzyme thay
phén polysaccharide tir cac chung vi khuén thu dugc, phuong phép PCR....

Trong phan phuong phap myc 222 4. x4c dinh dic diém hinh thdi cia cdc chung
¢6 khuin tuyén chon khong trinh bay két qua, nén c6 thé luge bo.
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2 ol A 1
| Sothexemxé ditén myc 22,13, thi nghiém g nhay cia vi sinh vit d&i véi khan
sinh thanh sang loc cdc ching vi khudn cf néy muc dich cia thi nghiém na ] ;
L S Oy I¢m ndy [a sang loc.
Trong phan ket qua (13i trinh bay) rang 41, téc gia mé t c6 2 doan I3p lai “Qué trinh
khuech dai.... phiin tich gidi trinh .
Cic dzxfu muc bd sung thém ddu chim vl du2.1.1..
Mq')‘t 50 danh phép khoa hoc nén in nghiéng,
Phan tai li¢u tham khao nén can chinh la1, in nghiéng tén tap chi va khong viét tit cho
dung vai quy dinh cla co s¢ dio tao..
7. Néu tac gid chua viét bai béo khoa hoc thi ndi dung cia ludn vin c6 thé drgc viét
thanh cdc bai bio deé g diing trén tap chi khoa hgc, sich chuyén nganh hoic tuyén
tap cong trinh hdi nghj khoa hge cip quéc gia, quoc té hay khong?
Céc két qua nghién ciru da dugc da duge chdp nhin ding trén tap chi Tap chi Khoa
hoc va Cong nghé Viét Nam,
8. Két lun chung (khing dinh mirc dd dAp {mg cdc yéu cau dbi véi mét ludn vin Thac
sty lu@n viin c6 thé dwa ra bao v§ dé nhan hoc vj Thac sT duge hay khéng?):

Tdi cho riing dé hoan thanh ludn vin ndy, hoc vién va gido vién huéng din di diu
rit nhiéu cdng sirc. Ludn vin duge trinh bay rat chat chg, logic, rit dep, ding véi quy dinh
clia co s& dao tao. Ngi dung va ham lugng khoa hoc nhir véy Ia phi hgp véi mot lun vin
thac si. Vi vay, c6 thé dua ra bao vé dé nhén hoc vi Thac si.

Nha..%og,., ngay-2. thing 2. nam 2025
Ngudi nhin xét

o dat e

L& Dinh Hii



CONG HOA XA HOI CHU NGHIA VIET NAM
Doc ldp — Tur do ~ Hanh phuc

BAN NHAN XET PHAN BIEN LUAN VAN THAC Si

Ho va tén ngudi nhan xét: Nguyén Xuvin Vy. Hoc ham, hoc vj: TS

Chirc danh trong Hoi di‘mg: Phan bién 2

Co quan cdng tac: Vién Hai duong hoc

Ho va (én hoc vién: Phan Thi Thuy Trang

Tén dé tai: Phin lap vi khuin cb chju min c6 tiém ning sinh enzyme chuyén héa
polysaccharide

Nganh: Sinh hoc thyc nghi¢m. Mi s6: 8 42 01 14

NOI DUNG NHAN XET
I. Tinh cép thiét, tinh thoi sy, y nghia khoa hoc va thyre tién cia dé i lu@n van:

Viée tim kiém nguén enzyme tr vi sinh vt dé thiy phan polysaccharide hién nay dugc
quan tam nhiéu. Nghién ciru ndy da tim kiém kha nang sinh emzym tir d6i tugng rat méi
la vi khuan chju man

2. Su khong trung 13p cia dé tai nghién ciru so véi cac cong trinh khoa hoc, ludn vin da
cong bo & trong va ngodi nudc; tinh trung thyc, rd rang va day du trong trich dan (ai li¢u
tham khao:

Day Ia huéng nghién ciru con rit méi trén thé gii. Tai Viét Nam, c6 |& ddy la lin dau
tién nghién ctru nay phan lap dugc céc ching o chju min. Cac nghién ciru trudc da
dugc trich din mdt c4ch ciip nhat va day du.

3. Su phu hop giira tén dé 1ai vai ndi dung nghién ciru cling nhu véi chuyén nganh va
mi so dao tgo:

Tén dé tai, noi dung nghién nghién ciru phi hgp vai chuyén nganh dio tgo.

4. P§ tin cdy va tinh hi¢n dai cia phuong phap nghién ciru da sir dung dé hoan thanh
ludn vian:

- Qua trinh thu thgp mau, phan ldp vi khudn, tao dong thudan va bao quan duge thyc hién

theo cac phuong phap hi¢n hanh. i L "
- Phuong phap thir nghi¢m d¢ nhay cua vi sinh vt doi vai khang sinh thyre hi¢n trong

nghién c(ru nay la cac phuong phdp dang dugc dp dung. . '
- Phuong phap thir hoat tinh thiy phan chitin, xylan va HA ctng 13 phuong phap dugc

ap dung hi¢n nay. i . . T
-pChi thi 16S la chi thj thuong dugc dung trong vige ho trg dinh danh vi khuan cting

duoc ap dung trong nghién ciru nay.

5. K&t qua nghién ciru cua lugn van:



Nghién ctru nay da thyc hi¢n thanh cong ba nQi dung:
a. Phén lap duge 27 chiing vi Khudn tir nude ot tai Ninh Hoa va thir nghi¢m hoat
tinh khang khang sinh cia chung, két qua c6 5 chung nhay cam voi khang sinh .
b. Xac dinh dugc hai chiing thé hi¢n kha nang sinh cnzyme phén giai ca Chitin, HA
va CMC.
¢. Xac dinh dugc mot chung bing chi thi 168 la thanh vién cia chi
mdt chi thude vi khudn c6 chju min.
6. Nhimg han ché, thiéu sot cia luin van vé noi dung, hinh thirc va ciu hoi:
Nhin chung d& tai dugc viét kha td, it sai sot, ndi dung nghién ctru da dang, logic vGi
nhau. Tuy nhién cin chinh sra lai chit it cho rd rang hon:

~ Phin mé diu: Tuong déi dai, nén han ché cac thong tin vi trong phén tong quan
da thé hién. Nén thé hién tir carboxymethyl cellolose (CMC) trong phén gidi
thiéu. Tir d6 trd vé sau chi sir dung CMC ma khong cAn giai thich thém.

- Phan tdng quan: Nén c6 phin t6ng quan cac nghién clru tuong tu tai Viét Nam
néu co.

- Ph.{ln phuong phap: Mu thu thip cin thé hién 1 nudc ot.

- Phén Két qua: Extreme halophiles khong phai la tén latinh nén khéng in nghiéng
dé tranh hiéu 1am (Tr 34). Doan diu coa trang 38 no lién quan dén phfm tong
quan, khong nén dua vao phin két qua. Hinh dién di agarose DNA téng s khong
3 rang, néu c6 hinh khéc thi nén thay thé. Tuong ty I hinh di¢n di 16S. Trinh i

Halorubrum. la

v

16S nén dura vao phy lyc. Md s6 GB trong bang 3.5 chua phd hop, vi du ma sO
16S cuia chung Halorubrum luteum CGSA15 phai 1a DQ987877. Khi so sanh thi

nén dua ngudn trich din cta ching tham chiéu, vi du, ngudn trich ddn cho chiing

trén 12 Hu et al. 2008.....Vi vy Bang 3.5 nén hoan thi¢n lai.
- Phén tai liéu thagn khz}o cin hoan thién thém: vi du TLTK s6 1 thiéu thong tin tén
tac giam va nguon, So 5, Hoc vién KHCN, Ha N¢i thay vi Nha Trang; in nghiéng

tén la tinh

7. Néu tac gia chua viét bai bao khoa hoc thi ndi dung cia lu@n van c6 thé duge viét
thanh cdc bai bdo dé giri ding trén trén tap chi khoa hoc, sdch chuyén nganh hoic tuyén
tdp cong trinh hoi nghj khoa hoc clp quoc gia, quoc t& hay khong?

Hoc vién la dong tac gia trong cong trinh trén Tap chi Khoa hgc va Céng ngh¢

8; Ké} ludn chungx (khang djnh miurc do dap (mg cic yéu cdu d6i voi mot ludn vin Thac
sT; lu@in van co thé dua ra bao v¢ dé nhin hoc vj Thac st dugc hay Khéng?):

Ludn van cé thé dua ra bao v¢ dé nhan hoc vj Thac si dugc
NhoJ@ ngdy ZZ thang A.. ndm 202§
(

Ngudi nhfin xét
(Ky, ghi rd ho tén)
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VIEN HAN LAM

KHOA HOC VA CONG NGHE VN
HOQC VIEN KHOA HOC VA CONG NGHE

CONG HOA XA HQI CHU NGHIA VIET NAM

Doc lap - Tu do - Hanh phic

BAN GIAI TRINH CHINH SUA LUAN VAN

THEO KET LUAN CUA HQI PONG

Ho tén hoc vién: Phan Thi Thuy Trang

DANH GIA LUAN VAN THAC SI

Lop: BIO21A

Tén dé tai luan van: Phan 1ap vi khuan ¢6 chiu mén ¢o6 tiém nang sinh enzyme chuyén
hoa polysaccharide.

Chuyén nganh: Sinh hoc thue nghiém.

Ma so: 8420114

Nguoi huéng dan khoa hoc:

1. TS. Huynh Hoang Nhu Khanh

2. TS. Cao Thi Thay Hang

Ngay bao v¢ luan van: 22/05/2025

Can ctr bién ban hop hdi dong danh gia

luan van nhu sau:

Noi dung dé nghi bo sung, chinh sira

luén vin thac si, hoc vién da chinh stra

Noi dung di b6 sung, chinh sira

Trinh bay ngan gon va dam bao tinh
khoa hoc cho cac phan m¢ dau, thao
luan, két luan va kién nghi.

Ra soat chinh stra cac thuat ngir, tén

Thong nhat céc trich dan va dinh
dang tai liéu tham khao theo quy
dinh cua Hoc vién Khoa hoc va Cong

Ra soat lai 16i chinh ta va cdc phan

Phan m¢ dau can bd sung y nghia

Da viét lai phfin két luan va kién nghi
cho ngan gon, khoa hoc hon;

Phin mo dau cung nhiéu noi dung
thudc phﬁn thao ludn da dugec trinh bay
lai (tai cdc trang: 1, 18, 19, 26, 33, 34,
44, 46) ngan gon va dam bao tinh khoa
 hoc theo gdp y.

Da ra soat chinh stra cac thuat ngtr, tén
khoa hoc trong ludn van.

Da thong nhat cac trich din va dinh
dang tai liéu tham khao theo quy dinh.

Da ra soat va chinh stra 161 chinh ta,
dién dat lai cac phan lap y trong ludn
~vin (tai cac trang 34, 41).

Da bo sung y nghia khoa hoc va thuc

- il
STT

1

2 SRR
khoa hgc trong luan vén.

3
nghé.

4 ko
lap y.

3 R
khoa hoc va thuc tién.

tién ¢ phan mo dau.
‘ o




Ra sodt lai cic thong tin khoa hoc & | DA ra sodt va tién hanh chinh sia lai
Bang 3.5 va bo sung tai li¢u tham | cdc thong tin khoa hoc & Bang 3.5 va
khao. bo sung tai li¢u tham khao tuong tng.

Théng nhét ky hiéu ching vi khuén & | Da thong nhat ky hiéu ching vi khuén
Bang 3.1 va 3.2. 0 Bang 3.1 va 3.2

g Chinh stra mot sO tiéu muc trong ludn | Da chinh stra céc tiéu muc theo gép ¥
van. (tai cac trang 6, 12, 14, 21, 23, 26).

Nha Trang, nga0thangoénam 2025

CHU TICH HO¥DONG TAP THE HUONG DAN HOQC VIEN
Huéng din 1 Hudong dan 2
]/Lf
Dao Viét Ha Huynh Hoang Nhu Khanh Cao Thi Thuay Hing Phan Thi Thay Trang

XAC NHAN CUA CO SO DAO TAO



