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LOI CAM POAN

T6i xin cam doan dé tai nghién ciiu trong ludn vin nay la céng trinh
nghién ciu cia t6i dua trén nhitng tai liéu, 56 liéu do chinh t6i tw tim hiéu va
nghién citu. Chinh vi vdy, cde két qua nghién citu dam béo trung thuc va khdch
quan nhdt. Déng thoi, két qud nay chua timg xudt hién trong bét cie mét nghién
ctru nao. Cdc s6 liéu, két qua néu trong ludgn van la trung thue néu sai t6i hodn

chiu trach nhiém trudc phdp ludt.
Hoc vién
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LOI CAM ON

Luén vén nay duge hoan thanh tai Phong Cong ngh¢ 1én men, Vién Céng
nghé Sinh hoc, Vién Han 1dm Khoa hoc va Cong ngh¢ Viét Nam. Trong qua
trinh nghién cru, t6i da nhan duoc nhidu sy gitp d& quy bdu cla céc théy co,
cac nha khoa hoc, cac ddng nghiép, gia dinh va ban be,

T6i xin bay t6 161 cam on sdu séc dén PGS.TS Nguyén Phuong Nhué va
TS. Hoa Thj Minh Tt — nhiing nguoi thay d4 tan tam huéng dan, chi day cho
t61 vé chuyén mén, dong théi dong vién, khich 1€ va tao moi diéu kién thuédn
loi nhét cho t6i trong sudt thoi gian thyc hién luan vén cling nhu quad trinh t6i
lam vigc tai Phong Cong nghé 1én men, Vién Cong nghé Sinh hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam .

T6i xin cam on lanh dao va cac dong nghiép phong céng nghé 1én men,
Vién Coéng nghé Sinh hoc, Vién Han 1am Khoa hoc va Céng nghé Viét Nam d3
tao diéu kién gitip d&, truyén kinh nghiém dua ra nhitng 161 khuyén bd ich va
g6p ¥ quy bau trong sudt thdi gian t6i lam viéc tai phong.

T6i xin trdn trong cam on ban Linh dao, phong Dao tao, cdc phong chire
nang cua Hoc vién Khoa hoc Cong nghé va tit ca céc thdy cb, can bd ciia Hoc
vién Khoa hoc va Cong nghé di giang day, cung cap cho t6i céc kién thirc méi
va giup t6i hoan thanh Chuong trinh dao tao.

Cudi cling, t6i xin bay 16 1ong biét on t6i toan thé gia dinh, ngudi than va
ban bé dd quan tim, khich 1&, dong vién t6i trong qua trinh hoc tap va nghién
clru.

Ludn vin duge gitp d& vé mit kinh phi va thuc hién trong khuén kho Dé
tai dc 18p cap nha nuéc: “Nghién ciru vmg dung mot s6 chimg vi ndm phan ldp
tai Viét Nam sinh hoat chat Mycophenolic acid (MPA) lam nguyén liéu dé sin
xudt thuée” . M s6: DTPL.CN.06/21.

Hoe vién
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Nguyén Hong N hung
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: Cau tric trung tam
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: Internal transcribed spacer
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MO DAU

Mycophenolic acid (MPA) 12 san phdm trao déi chét bac hai ciia mot sb
chi ndm nhu Penicillum, Acremonium, Byssochlamys nivea [1] c6 kha ning trc
ché hoat dong cta enzyme inosine monophosphate dehydrogenase (IMPDH),
do d6 e ché qua trinh sinh tdng hop DNA, RNA va phan chia té bao. MPA
vira 13 chat trc ché mién dich, vira 13 chét chéng thai ghép, vira chéng lai sy phét
trién cua khéi u, chéng virus (virus viém gan C), chéng nim, chéng vi khuén.
MPA dé dugc Cuc quan 1y Thue phim va Duoc pham My§ (FDA) cong nhan
nhu 1 loai thudc tre ché mién dich ding trong diéu trj cic bénh tu mién va hd
tro chbng thai ghép & nguoi duge ghép md, tang cling nhu hé trg didu tri ung
thu [2,3,4].

Trén thé gidi, MPA duoc tong hop chu yéu béng con duong hoa hoc, tuy
nhién san phim MPA tong hop héa hoc thudng tap nhiém cac dan xuét khéng
mong mudén nén tén nhiéu cdng sire va héa chit cho viée tinh sach. Vi vay,
huéng téng hop MPA ty nhién tir vi sinh vat hién nay dang dugc quan tim
nghién ciru va da cé nhidu két qua kha quan. Theo nghién ciru cua Vinokurova
va cong sy ndm 2015 va Bjarne G Hansen va cong sy nam 2011 d& chi ra MPA
dugc sinh tdng hop tir cac chiing vi ndm [5,6]. Mycophenolic acid dugc sinh ra
trong qua trinh 1én men chim va 1én men rén mot sd ching vi sinh vit nhu
Penicillium brevicompactum, Penicillium stoloniferum, Penicillium roqueforti,

Byssochlamys nivea, ...

Hién nay trén thj truomg, cac loai thudc e ché mién dich (trong do c6
MPA) st dung trong dieu tri Grc ché mién dich, hé trg didu tri chéng dao thai
trong ghép mé va tang c6 gid kha dit nén khong tiép can duoc véi nguoi bénh.
Tai Viét Nam da phén trong sb d6 14 céc san phdm nhép khéu, ¢6 gi4 thanh cao,
céc san pham trong nuée tir ngudn nguyén liéu ban dia chua cé, chi yéu 13 san
pham ctia An P va gia rit cao, vi du: san phém chita MPA véi tén thuong mai
CellCept® ¢6 gia ban khoang 3 triéu dong/ 1hdp 100 vién, hay Myfortic gia
khoang 700 d6 la My/hop 360 vién ham lugng 180 mg....

Pé san xuit dugc MPA tur nhién thi viéc nghién ciru, phén 14p céc ching
vi nAm béan dia c6 kha ning san sinh MPA can duoc quan tm va 13 mot hudng

di m&i nhdm huéng t6i mdt nguon nguyén liéu 16n cé hiéu qua kinh té cho
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nganh cong nghiép duge trong nude va trong hd tro diéu tri te ché mién dich
va chong thai ghép khi ghép mo, tang. Viéc nghién ctmu ngudn thu nhan MPA
tir vi sinh vat ban dia va san xuit MPA trong nudce 13 can thiét, san pham tao ra
c6 kha ning tng dung thyc tién, gitp nguoi dan tiép can dugc va ¢6 didu kién
hon trong chita trj bénh gép phin dam béo va néng cao sirc khoe cong ddng, co
¥ nghia khoa hoc va mang tinh thoi sy, ting hiéu qua kinh té, x4 hoi. Chinh vi
vay, ching t6i di lya chon dé tai: “Nghién civu mét so diéu kién nuoi cc’fy
chiing vi ném sinh tong hop mycophenolic acid”, nham xéc dinh duge diéu
kién nudi c4y thich hop cho chung vi nam sinh téng hop mycophenolic acid tao
tién d& cho viéc nghién ctu thu nhén hoat chit nay 1am nguyeén liéu cho san
xuat thude.
Muc tiéu ciia d@ tai
1. Tuyén chon dwoc chiing vi nim cé kha ndng sinh tong hop
mycophenolic acid va phén logi chiing tuyén chon dén lodi.
2. Xdc dinh dwoc mot sé diéu kig¢n nuéi cdy thich hop cho chiing vi ném
tuyén chon sinh tong hop MPA cao.
Ngi Dung nghién ciru

1. Tuyén chon chiing vi ndm cé kha ndng sinh mycophenolic acid (MPA)
cao

2. Phén logi chiing vi ndm N18

3. Anh hwéng ciia cic diéu kign nudi cdy dén kha ndng sinh trudng va
sinh tong hop MPA ciia chiing nghién ciru



Chuong 1
TONG QUAN NGHIEN CUU

1.1.Tong quan so lrge vé mycophenolic acid

Mycophenolic acid (6- (4-hydroxy-6-metoxy-7-metyl-3- oxophthalanyl)
-4-metyl-4-axit hexenic) (MPA) va céc dan xuét ctia né nhu mycophenolat
mofetil (MMF) va natri mycophenolat dd dugc co quan quan 1y thuc phim va
dugc pham (FDA) chép thugn 13 thube e ché midn dich. Cac chit ndy cé thé
ap dung trong viéc giam ty 1€ thai ghép sau khi ghép tang ciing nhu trong diéu
tri cdc bénh tw mién dich khac nhau [7,5]. MPA tc ché enzym inosine
monophosphat dehydrogenase (IMPDH) cua té bao lympho B va T tang sinh.
Diéu nay dan dén sy nglmg hoat déng cua con dudng tong hop purin va do doé
lam giam hiéu gia cia cac té bao mién dich nay va lam giam co ché dao thai
[8]. Do d6, n6 dudng nhu 14 lya chon thay thé chinh dé thay thé cac thubc tc
ché mién dich nhu cyclo-sporin A [9]. Ngoai ra, n6 ¢6 céc hoat tinh khang virus,
khang ndm, khang khuAn, chbng khéi u va chéng bénh vay nén [10,1 1] va duoc
st dung lam chi thi phéan tir khi nghién ctru tinh khang ctia nAm men Candida
albicans d6i v6i céc ché pham diét ndm. MPA déi khi duogc xép vao loai déc 6
nam moc vi né c6 mét sé doc tinh ddi véi dong vét (lidu gay chét 50% qua

duong miéng & chudt 1a 700 mg/ kg trong lugng co thé) [12].
1.2. Quia trinh sinh tong hop MPA

Nhimg théng tin v& qua trinh sinh tong hop mycophenolic acid d3 thu
thap tir hon bon thap ky trude tir cde nghién ctru nudi cy bing céch sir dung
tién chat gin dong vi phéng xa tong hop, cho thdy bd khung cta né c6 nguén
gbe tir axit S-methylorsellinic va farnesyl pyrophosphate (FPP), ciing nhu sy
phan cat oxy héa gia dinh ctia chudi bén farnesyl (C15). Nhém C-metyl & C6
va nhém O-metyl & C5 duoc dé xuit cé ngudn gbc tir S-adenosyl-L-methionine
(SAM). Tuy nhién, céc co s& di truyén va enzym hoc cho 1 qué trinh sinh t6ng
hop van con chua 1 rang cho dén khi nhitng phat hién doc 14p gan day cua
Zhang va cong su vé 3 cum gen sinh téng hop MPA. Sau khi x4c dinh cac cum
enzyme ndy, 9 loai enzyme can thiét cho con dudng sinh tong hop MPA di
duoc tiét 16 théng qua dic diém chic nang ciia ba enzym sinh tong hop (Hinh
1.1).
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Ngudi ta biét rang enzyme MpaC ' 1a mét polyketide synthase xtic tac su
hinh thanh san pham 2 (5-MOA) tir mét phén tir acetyl-coenzyme A (acetyl-
CoA), ba don vi malonyl-CoA va mdt phan tir SAM. Enzyme MpaDE ' t& hop
bao gébm cytochrome P450 (MpaD') dugc hop nhét véi hydrolase (MpaE ") va
xic tdc ca sy hinh thanh axit 3,5-dihydroxy-7- (hydroxymethyl)
metylbenzoic (DHMB; san pham 3) thong qua hoat déng hydroxyl héa C8 ciia
MpaD ' va qué trinh lact hda ndi phén tir tiép theo boi MpaE ' dé tao ra 3,5-
dihydroxy-6-methylphthalide (DHMP; sin pham 4). C4c budc sinh téng hop
sau ddy khong cé xac nhan thuc nghiém, nhung ngudi ta di dé xuét rang DHMP
duge phan ly tiép theo boi prenyltransferase MpaA ' dé tao ra chét trung gian
4-farnesyl-3,5-dihydroxy-6-methylphthalide (FDHMP; san phim 5). Cac bude
sinh tong hop giita 5 va san phim ap chét 13 axit demethylmycophenolic
(DMMPA; san phidm 6) dd duoc suy doan nhung van khong duge xéac dinh,
trong khi buéc cubi ciing dwoc dé xuit la O-methyl héa nhém C5 hydroxy cua
6 boi O -methyltransferase MpaG ' (15) dé tao ra san phim cudi cung MPA.
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Hinh 1.1. So do chuyén héa MPA é chung P. brevicompactum
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1.3. Tong quan vé qua trinh lén men mycophenolic acid

Nam sgi ¢6 lién quan rong rai v6i kha ning tao ra cac chit chuyén héa
thtt cAp c6 hoat tinh sinh hoc c6 céac ing dung digc phdm quan trong. Mt trong
nhitng chi 16n nhat cua ném soi la Penicillium, v6i hon 354 loai duoc cong b,
nhiéu loai trong s d6 c6 tAm quan trong cao do kha ning san xuit dugc pham
va céc chat chuyén hoa thir cép. Chét chuyén héa thi cap MPA dugc san xuét
bdi mot s6 loai Penicillium nhu P, brevicompactum, P. roqueforti, P.
puberulum, va P. stoloniferum ciing nhu céc loai nAm khac thudc chi
Byssochlamys nivea.

Trén co s¢ Umg dung lam sang rong rdi cia MPA, cic quy trinh 1én men
da duogc thuc hién b%mg cach st dung nudi céy ¢ trang thai chim va & trang théi
ran cla mdt sb loai Penicillium, ddc biét 13 P. brevicompactum cho théy kha
nang san xut twong ddi cao [13]. Chiét xuét ciia mot sb ching P, roqueforti
nhung cho néng d6 thip hon so véi ndng do dugc tong hop béi P.
brevicompactum [14]. Theo nghién cttu clia Parekh S va cong sy nim 2000 chi
ra cic ching vi sinh vat dugc dot bién va cai tién moi truong dé thuc hién 1én
men thuong mai san pham céng nghiép. Cac chung cai tién nhu vy c6 thé 1am
giam chi phi ctia quy trinh véi ning suét ting va cling c6 thé c6 mot sb dac
diém mong mudn chuyén biét [15]. Tia cuc tim ¢6 tac dung trung binh, giyra
dime héa pyrimidine bang céch chuyén khung dich chuyén tir cap bazo GC
sang AT [16]. Trong s cac birc xa ion héa, tia gamma la tia ndng lwong manh
nhat gay ra cac dot bién nhu dut gdy soi don hoac soi ddi cia DNA do mét
doan hoic thay dbi cAu tric, lién két chéo DNA-protein, bazo bi oxy héa va cac
vi tri co ban [17]. Chiéu xa béng tia gamma c6 thé gdy ra mot sb dot bién dbi
véi gen cua té bao théng qua co ché stra chira DNA trong té bao [1 8].

Su khdc biét trong céc higu suat MPA c6 thé dat dugc mdt phan lién
quan dén céc ching dét bién. Vi dy, su dung chung MUCL 19011, Ardestani
va cOng sy (2010) nhan thiy khdng vuot qué hiéu suét 3,63 g/ L trong binh lic
va trong cac ché do 1én men theo mé va lién tuc.

Viéc san xuit MPA cling bi anh hudéng béi ti 1€ nhan gidng va mai
trudng nhén gidng. San lvong MPA t6i da cia chung Penicitrium thu dugc khi
sir dung binh Erlenmeyer 250 ml chira 50 ml méi trudng san xuat véi dich nhan
giong 1 3 ml tuong duong véi 6% (v/v) va ndng dé bao ti 14 2.9 106 ml-',

Tuong tu, da sir dung cing mét ti 1é méi trudong nudi ciy dé tao ra san luong
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cao nhat cia MPA [5, 1,19]. Khi nghién ctru vé ty 18 gidng, Vinokurova NG va
cong sy 2005 da chi ra ti 18 gidng 4% va 5% duoc st dung trong quy trinh 1én
men MPA [5]. Ardestani F., va cong sy (2011) da sit dung dich nhan gibng 0,5
ml (5.9 x107 ml-1) dé cdy vao binh lic 250 ml chita méi truong 50 ml trong
qua trinh tao MPA t6i da [1]. Xiang-tian va cong su (2005) nhan thiy ring 10%
giong cho san lugng cao nhit cia MPA [20]. Diéu ndy phu thudc phan 16n vao
ndng doé bio tir ban du trong moi trudng. MPA dugc tich liiy cao trong méi
trudng nudi khi cdy & mét d6 bao tr 107 ml™ va khi it hon 10° ml"' san luong
MPA duogc tao ra it hon [21].

1.4. Tinh hinh nghién ciu trén thé giéi vé vi ndm sinh tong hop
mycophenolic acid

Mycophenolic acid ¢6 cong thirc 1a Ci7H200s, (4-hydroxy — 6 methoxy —
7 — methyl — 3 oxophthalanyl — 4 methyl — 4 hexenic). Do phé timg dung rong
cua MPA ma nhu cau tim ra quy trinh cai tién dé san xuit MPA niing suét cao
bang 1én men cac ching vi ndm dang rat duoc quan tam.

Cac ching giéng vi nAm c6 khé nang sinh tong hop MPA 1a ngudn cung
cap hoat chat d& kiém so4t va thao téc, c6 thé thu véi lugng 16n véi thoi gian
nhanh nhat. Tuy nhién, ching san phén lap tir ty nhién thuong c6 kha ning tong
hop hoat chét sinh hoc thip. Théng thudng, dé ching c6 kha ning tong hop
hoat chit sinh hoc cao, ¢6 gi4 tri trong cong nghiép can phai ap dung céc
phuong phap ning cao hoat tinh nhur lya chon céc diéu kién, méi trudong nudi
cy thich hop, t6i wu thanh phin méi trudng 1én men, hoic gay dot bién chung,

Mic du ¢6 cac phuong phap tong hop dugc cong bd dé san xuét MPA,
tuy nhién, phuong phép 1én men duoc sir dung phd bién nhét. San lugng MPA
trong cac phuong phap 1én men dugc bdo cédo phy thude vao mot sb théng sd
nhu diéu kién 1én men, co chét dinh dudng va ty 1& bd sung, va cudi cung la
loai chung dugc sir dung. Mic du tat ca cac théng s6 khac 1a rat quan trong,
loai chiing dét bién c6 thé cho duoc san lugng cao hon. Céc phuong phap tbi
uu méi trudong, didu kién nudi cly, bd sung tién chét hoiic cac chét kich thich
sinh téng hop 12 r4t cin thiét dé cai thién hiéu qua sinh tong hop MPA ctia céc
ching giéng. Vinokurova va cong su (2005) da tim ra 36 loai thudc chi
Penicillium c¢6 kha ning sinh tong hop MPA [5]. Trong d6 mét sé ching c6
hoat tinh cao, dong thoi tac gia ciing nghién ctru moi trudng va yéu t6 anh

huéng dén qué trinh sinh tdng hop MPA, ham luong tich lily trong méi truong
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dat cao nhét 1a 300-500 mg/L. Nam 2005, Sircar va cong su da 1én men ching
P. brevicompactum sinh tong hop MPA trén méi trudng rin cé 20% glycerol
trong diéu kién 1én men tbi vu trong 5 ngdy, & 30°C [22]. Co chét dung cho 1én
men duoc luya chon tir cdm gao, cdm mi, bt dau tuwong, bdt mi, bot gao, bot hat
bong, triu. Tuy nhién phuong phap 1én men ran khong kinh té, dic biét & quy
md cong nghiép, do can dién tich 16n, d& tap nhiém.

Sun va cong su nam 2011 d3 cong bé ring trong 1én men léng chung P
. brevicompactum ATCC 16024 c6 thé san xuét mycophenolic acid 12 5,7 g /L.
[23]. Dé giam thidu c4c tap chat tao thanh trong qué trinh 1én men sinh tong
hgp MPA, Gulyas va cong su (2008) dé kiém soat ngudn cacbon bd sung vao
méi trudng va dung mét tap chat duoc biét dén 1a homo-mycophenolic acid
nhu mét chét chi thi dé danh gia muc d6 san sinh tap chét [24]. Trong 10 ngay
1én men, ngudn glucose duge duy tri & mirc 0,02-0,8% bang cach bd sung
glucose mét lugng 0,05-0,2%/ ngay tir ngdy thir 4 cho dén két thuc 1én men,
ddng thoi glycine ciing dugc bd sung cuing thoi diém mot lugng 0,1-0,3%/ ngay.
Két thiic 1&n men tap chét sinh ra chi chiém 0,5% khi xéc dinh bing HPLC va
pH ciing ting khong dang ké. Theo Ardestani F. va cong sy (2010), qué trinh
sinh tong hop MPA cta vi ndm P. brevicompactum MUCL 19011 duoc tién
hanh trong binh tam gi4c 2 lit hodc trong thiét bi 1én men c6 canh khudy, sau tir
7 - 10 ngay thu dugc san pham 1a 1,46 g/L; trong qua trinh 1én men tac gia duy
tri nhiét do 27°C va pH 5,5 — 6,0. Céac nghién ctru trong méi trudng nudi céy
binh ldc (250 mL) st dung P. brevicompactum ATCC 8010 d3 tao ra 1,7 ¢/ L
MPA [25].

Khi nghién ciru 1én men sinh tong hop MPA tir vi ndm thuéc chi
Penicillium, Kumar va cong su (2011) nhan thay cic chung dai cho san luong
MPA tich lily thap hon cac chung dot bién bing hoa chét [26]. Bén canh d6 cac
diéu kién nudi cdy, dinh dudng cling anh huéng nhidu t6i hoat tinh MPA cua
chiing. Lén men cén thuc hién & nhiét d6 thich hop cho sy phat trién cta ching
gidng, thong thudng & nhiét d6 phong cho dén 37°C, thich hop nhét 12 25-30°C.
Thoi gian 1én men tly chiing, dao dong tir 100 gio dén khoang 4-16 ngay, thong
thudng la 8-10 ngay. Trong qua trinh 1én men, pH duoc duy tri & gié tri 6 va
nhiét do duy tri & 25°C. Lén men dén 146 gio, diu d4u nanh 250 ml va
saccharose dugc bd sung vao méi truong. Két thac 1én men ham luong MPA
dat 4,8 g/L. Ngudn cacbon dugc st dung gom glucose, saccharose, tinh bot,
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malto-dextrin, ...; ngudn N gdm amino acid, mudi amoni nitrate, pepton, cao
nim men, cao thit, ure,..... ; Photphat buffer dugc dung dé duy tri pH trong sudt
qua trinh 1én men, luong oxy trong méi trudmg ciing cin duge cung cap day du
va duy tri 6n dinh. Céc nghién ctru cua Ligiang Chen va cong su (2008) d& phan
1ap céc chung Penicillium tir trim tich bién Trung Quéc va cac chiing nay déu
c6 kha ning sinh tong hop MPA [2].

Trong nghién ctru su tong hop MPA cua ching ndm Byssochlamys nivea
JSR2 trén co chat nudc ép dira va téo, anh hudng téi su tuwong tac cia MPA véi
thu thé NS5B cia virus viém gan C, Rikita va cong sy (2014) di nhan thdy
ching nidm nay sinh téng hgp MPA cao hon trén co chét nuéc ép dira [4].

Gopal Patel va cong su (2016) da nghién ctru sinh tong hop MPA béng
cach 1én men chim ching ndm Penicillium brevicompactum MTCC 8010. Cac
thi nghiém sang loc da duoc sir dung dé x4c dinh: thanh phén méi truong phu
hop; pH ban dau tbi wu; va nhiét d6 t6i wu dé tdi da héa viéc san xudt MPA
trong mdi trudng nudi ciy. Nong do ban dau cua cic ngudn carbon (glucose),
nito (peptone) va tién chit duoc chon (methionine, glycine) sau d6 duoc tbi vu
hoa bang cach: (1) thay ddi timg yéu t6 mét 14n; va (2) thiét k& thi nghiém theo
ciu tric trung tim (CCD), trong méi trudng nudi cdy 12 ngay & pH ban déu 1a
5.0, nhi¢t d6 25 ° C va toc dd khudy tron 200 vong / phitt. Méi trudmg duoc t6i
uu héa bang c4ch thay dbi timg yéu t6 mang lai hiéu sudt MPA cao nhat 13 1232
+ 90 mg / L. Méi truong dugc ti vu hoa bing phuong phap CCD mang lai
hiéu suat MPA cao hon 40% 1 1737 55 mg / L. Ham lugng MPA tich liy
theo phwong phap CCD 16n hon gén 9 14n so véi gié tri dat dwoc trude khi téi
uu hoéa [27].

Anand va cdng sy (2020) da nghién ciru dé t6i vu héa san xuit MPA
théng qua qua trinh 1én men ndm Penicillium brevicompactum va téi wu héa
qué trinh tinh ché. Trong quy trinh 1én men theo mé, ndng d6 MPA t6i da (1,84
g/ L) dé dat dugc trong binh 1én men dung tich 3,7 L c6 khudy tron [28].

1.5. Tinh hinh nghién ctu tai Viét Nam vé vi ndm sinh tong hop
mycophenolic acid

Tai Viét Nam chua c6 nghién ctru ndo chuyén sau vé vi nAm sinh tong hop
MPA nhu cac nghién ctru vé& nudi cdy, 1én men, tach chiét, tinh sach MPA tir vi

nam.
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Géan day, Chu Thanh Binh (2015) da khao s4t kha ning sinh téng hop
MPA ctia 10 ching vi ndm thudc chi Penicillium c6 kha nang sinh MPA dat tir
0,0113 - 0,4306 mg/l, c4c chung nay phat trién thich hop & pH 6-7 va ngudn
cacbon la glucose, saccharose, lactose (Phin vién Cong nghé sinh hoc, Trung
tam Nhiét doi Viét—Nga) [29]. Nguyén Ping Quan (2016) da nghién ctru hiéu
qué khang ung thu ctia MPA trén mé hinh t& bio in vitro va mé hinh chugt [30].

Nguyén Phuong Nhué (2017) (Vién Cong nghé sinh hoc — Vién Han 1am
Khoa hoc va Cong nghé Viét Nam) d3 thuc hién dé tai cip co s& thim do mot
s6 diéu kién nudi cdy sinh téng hop mycophenolic acid (MPA) tir vi ndm dinh
huéng tao thuc phdm chic ning ding hd tro diéu tri cho bénh nhan ung thu.
Budc ddu da xac dinh duge mdi trudng, mot s didu kién nudi ciy (pH, nhiét
dd) ctia 04 chung vi ndm thudc chi Penicillium phan 14p tir cdc mAu trdm tich
bién va nuéc bién Hon Khd — Quy Nhon, Pao C6 T6 — Quang Ninh c¢6 kha
nang san sinh MPA [31].

1.6. Nghién etru dinh danh vi nadm
1.6.1. Phwong phdp truyén thing

Phuong phép dinh danh truyén thong thudng dugc ap dung trong phong
thi nghiém 12 nudi cdy, quan sat dic diém hinh thai va dic didm vi hinh thai.
Bing cac phuong phdp nhan dang ching ndm qua mau séc, dic diém hinh thai
khuan lac; quan sat hé soi, hinh thai, vach ngin soi ndm, bao ti va cuéng sinh
bao tur,... theo cic khéa phén loai ciia Nguyén Lan Diing & cs., (1982), Bui
Xuan Ddng ( 1984), Ainsworth & cs., (1973)... d& so bd nhan dang, phan loai
cac chiing ndm dén chi/loai [32,33,34,35].

Dinh loai chiing nim dua trén cac dic diém:
Ddc diém hinh thdi

- Hinh théi vé khuan lac dugc nudi trén cac moi truong khac nhau (mau
sc va kich thude khuin lac).

- Pic diém bé mat hé soi ctia khuin lac: nhung muot, min, len xdp, dang
hat, 1 16m, c6 khia hay khéng. ..

- Mau sic khuan lac mit trén va miit dudi, c6 sinh séc té hay khong, mau gi?

- Dang mép vién khuén lac (méng, day, phang, nhin nheo...)

- Giot tiét trén bé mit khudn lac néu c6 mau gi?

Ddc diém té bao
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- Hé soi ndm (hyphae): duoc mé ta dua trén cac dic diém khi nuéi tiéu ban
dé quan sat hé soi ndm trén kinh hién vi nhu vach ngan (c6 hay khong), c6 mau?...

- Bdo tir tran (conidia): hinh dang bao tir, cach sip xép, miu séc bao i,
bé mat bao tir

- B6 may mang bao tir (spore apparatus): nang bao tir va nang bao ttr nhé
(néu co) (Sporangia & Sporangiola) hinh déng, kich thuéc, mau séc, bé miit cia
nang, cuéng nang, khéng hodc c6 nhanh (nhanh moc vong, moc cach, hop truc
Vvv...); bao tir nang ( hinh dang, kich thuéc, bé mit, ...) & ndm tiép hop.

Mot dic diém rit quan trong phan biét gifta cac chi 1a cach dinh bao tu:
Cudng bao tir dinh dang binh phén nhanh nhu & Aspergillus hay dang thé phan
nhanh nhw & Penicillium. Bao tir dinh hinh thanh tir nhitng cum (cluster) trén
nhitng cudng bao tir dinh & Trichoderma

Tuy nhién trong cliing mot chi Nam lai ¢6 rat nhidu loai va dudi loai. Vi
vay, dé phén loai chung dén loai bing phuong phap truyén thong, cin t6n rat
nhiéu nhiéu thdi gian, cong ste va chi phi ma doi khi chi bang cam quan con
cho két qua khéng chinh xéac. Gan déy, véi su ra doi cia ciia phuong phap sinh
hoc phén tr, ngay tlr khi ra doi dé gitip cho qua trinh phan loai tré 18n thuan loi
va chinh xac hon. Vi vay, trong nghién ctru nay phén loai ching N18 duoc két
hop hai phuong phap: dic diém hinh thai va giai trinh tw ving gen ITS dé phan
loai dén loai céc ching c6 tiém ning Gng dung vao thuc tién.

1.6.2. Ky thudt sinh hoc phén tie ditng trong dinh danh vi ném
1.6.2.1. Céu triic ITS - rADN ciia ndm

ADN ribosome (rADN) la nhém gen mé& héa ARN ribosome (rARN);
rADN gdm nhitng doan gen: 18S - 5.8S - 28S dugc xép lién tiép nhau va vung
IGS (intergenic spacer). Viing phién ma 18S két thic tiéu don vi nho (SSU),
trong khi 288 cong véi 5.8S va mot gen 5S thém vao tir nhitng phan khac cia
genome hinh thanh tiéu don vi nhd (LSU) ctia rARN. Trong doan gen 18S -
5.8S - 288, vung ITS (internal transcribed spacer) nam gitta don vi 18S va 28S
[36]. Ving ITS c6 ba phan: ITS1- 5.8S - ITS (hinh 1.2).

ITS ¢6 chirc nang trong su hinh thanh ribosome; rADN 18S thudng duoc
quan tdm nghién ctru, tADN 5.8S c6 kich thude rat nhé. G diu két thac 5’ cia
18S va dau két thuc 3’ ctia 28S, ciing c6 mdt ving duoc biét dén 13 ETS
(external transcribel spacer); IGS (intergenic spacer) 12 viing kém bao ton nhét
cua tADN. Céc rADN 5.8S, 188, 28S phién mi thanh céc tién rARN riéng ré,
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nam xen k& véi cac vung phién ma bén trong (ITS) va cac viing phién mi bén
ngoai (ETS) (hinh 1.2).

Ving ITS 12 ving ¢6 rét nhiéu bién dong, mic dii vimg ITS thuong duoc
st dung trong nghién ctru tién hoa cia sinh vat tuy nhién phan 16n céc so sanh
trén vung nay chi thudng str dung & mirc dé xac dinh cac biét héa trong cing
loai [37].

185 28S

I ITS I

Hinh 1.2 So db céu triic viing ITS - rADN

1.6.2.2. Cu tritc ITS - rADN ciia vi ndm dé phan logi va xdc dinh tinh da
dang di truyén

Viéc phan loai ndm dua vio dic diém hinh thai, vi hinh thai, co ché trao
déi chat thudmg cho két qua khong chinh x4c va cn khoang thi gian dai. Vide
so sanh dua trén trinh t nucleotid dugc giai ma cia ving rADN duogc xem 13
co sé& chinh xac dé phan loai nAm cling nhu x4c dinh tinh da dang di truyén cia
sinh vt cling nhu cac dong nam.

rADN chira nhiing ving bao ton (18S - 5.8S - 28S), ving it bao tdn (ITS)
va nhing ving bién dong hon (IGS). Nhiing ving ndy ¢6 thé duoc st dung dé
phan tich sy phat sinh loai va sy da dang di truyén ciia vi sinh vat (Kenneth &
cs, 1998). Tuy nhién, vung 18S - 5.8S - 28S 1a ving c6 tinh bao toan cao, khong
tién héa nhanh, chi du dé xdc dinh loai ndm & méc phan loai thip. Ving ITS
duge cho 1a ¢6 tinh bao toan thip, tién hoa nhanh din dén cé sur thay déi trinh
tur 16n gitra cac loai ¢6 quan hé chat chg, do d6 duoc sir dung nhu mot mé vach
ADN dé nhéan dang nim. Ving ITS1 va ITS2 dugc tim thiy gitta gen cua tidu
don vi ribosome nhé (18S) va tiéu don vi ribosome 16n (28S) chi ra su bién
thién trong cung loai; ving ITS2 cé sy bién thién kém hon vung ITS1, ngoai ra
vung ITS2 lai ¢o tinh bao toan cao hon ¢ mdt vai ving 18S. Bén canh dé, vung
ITS c¢6 kich thuéc nhé nén dé dang dugc khuéch dai: vi thé cho nén trinh tur
nucleotid ving ITS di dwoc nghién ciru nhiu va sb luong cac trinh tu
nucleotide ciia ving ndy dugc cong bd trén ngin hang gen kha phong phu,
thuén loi cho vigc phan tich so sanh. Vi nhitng wu diém néi trén, phan tich
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ving ITS dugce chon dé nghién ciru phat sinh loai va dénh gia da dang di truyén
clia vi nim.
1.6.2.4. Mgt s6 nghién ciiu vimg rADN-1TS

Nam 2002, Kubicek ung dung k§ thuat PCR giai ma trinh ty vang ITS1
va ITS2 nghién ciru trén 96 mau ndm Trichoderma sp. [3 8]. Trén co s& nghién
ctru nay da xac dinh duoc tuong quan ctia cic dong Trichoderma sp. duoc phan
14p tUr nhitng dia diém khac nhau.rADN duoc nghién ciru bing cach tach gen,
nhan dong va doc trinh tu. Ngoai ra phuong phép PCR dugc céi tién thay vao
dé la cac phuong phap RFLP, RAPD, AFLP dugc dua vao dé nghién ctu tinh
da dang di truyén dua vao vung rADN thay vi doc trinh tu viing rADN [39].
1.7. Anh hudng ciia nudi ciy dén s sinh trudng phat trién ciia vi sinh vat
1.7.1 Anh hwéng ciia yéu 16 Iy hoc

Anh huéng cta nhiét d6

Nhiét d6 1a mét trong cac yéu té quan trong cho sy sinh trudng va sinh
téng hop cac hoat chat so cap va thir clp (enzyme, khang sinh, peptite...) cia
chung nghién cuiu.

Mot s6 nghién ctru d3 chi ra vi sinh vit ¢6 thé sinh trudng va ton tai trong
khoang nhigt d¢ dai -18" - 140°C. Tuy theo khé néng sinh trudng, ngudng chiu
dung va sbéng sét cla tung chung [40,41]:

- Nhi¢t dj t6i wu: La nhiét do thich hop nhit cho sinh truéng va sinh téng
hop céc chét c6 hoat tinh & vi sinh vat.

- Nhi¢t d cao nhat: Mirc nhiét d cao nhat ma vi sinh vét c6 thé chiu dung
va sbng sot

- Nhiét dp thdp nhdt: 12 & ngudng nhiét do thép nhat ma vi sinh vat vin ¢6
thé ton tai va phat trién yéu. Néu duéi ngudng nhiét do d6 vi sinh vat s bj tiéu
diét.

1.7.2 Anh hwéng cia yéu té hod hoc

Anh huéng cia ndng d6 ion hydro (pH)

Trong méi trudng nudi cdy vi sinh vat, pH [a yéu t6 tac dong truc tiép
18n sinh trudng va phat trién cta vi sinh vat. lon hydro trong thanh phan moéi
truong lam thay doi trang thai dién tich cia thanh té bao. Dan dén, ting hodic
giam kha ning thdm théu ctia té bio ¢ vi sinh vat, tir d6 anh huéng dén céc
enzyme ¢ mit trén thanh té bao, anh hudng dén qué trinh sinh truéng va sinh
téng hop hoat chit cta vi sinh vat [42].
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O vi sinh vat mdi chi mbi loai déu c6 kha ning thich nghi & mdt méi
truong axit hay kiém. O méi truong trung tinh hodc kiém yéu thuong thich nghi
dbi ¢i vi khuén. Trong méi trudng axit yéu thudng thich nghi véi nAm men va
nim mdc. |

Théng thuong khi pha méi truong trong cic phong thi nghiém, méi
trudng cho vi khuan thuong pH 6,5 dén 7,5; déi v6i ndm men va ndm mée 3,0
- 6,0.

Su sinh trudng hé soi ndm trong méi truong dich thé duoc mé ta bing
kha néng hinh thanh céc pellet, kich thude ctia cac pellet va sinh khdi sgi nAm
thu dugc. Trong d6, sinh khéi soi 13 tiéu chi quan trong nhét dé danh gid kha
nang sinh trudng ctia hé soi ndm trong méi truong dich thé [42,43].

1.8. Pi¢u kién nuéi cdy vi nAm

Céc yéu td anh huéng dén sinh truéng va sinh tbng hop cac hoat chit cia
nam nhu: Nhiét do, pH, d6 thong khi trong qua trinh nubi cdy. Nhimng diéu kién
ndy anh huong dén lugng sinh khdi nim thu dugc, cling nhu ham lugng hoat
chat sinh hoc do ndm tiét ra [42,43].
1.8.1. Nhiét do

Thong thuong & nhiét do 20-35°C thich hop cho vi ndm phét trién, &
ngodi ngudng nhiét do nay vi ndm sinh trudng yéu, sinh khéi tich iy va
lurgng hoat chét sinh hoc tao ra thap.

1.8.2. pH

Vi nam pH trung tinh thich hop cho tong hop hoat chét sinh hoc. pH méi
truong ¢ anh huéng dén cic emzyme ciing nhu céc ion trén mang t& bao. Din
dén mot sb thay d6i nhu hinh théi va ciu trac té bao, d hoa tan cua cac muéi,
céc ion, sy hdp thy cac chit dinh dudng va qué trinh sinh tdng hop cac chat
khac nhau.

1.8.3. Dj thong khi

O mbi chi mdi loai ndm nhu ciu vé& do thong khi 13 khéc nhau. Theo
nhiéu nghién ctru, néu nudi trén may Iic, thi thé tich méi trudng chi nén béng
15-20% so v6i the tich binh 1én men 14 t8i wu cho sinh truéng v sinh tdng hop
hoat chét chét sinh hoc, nguoc lai néu ngoai ngudng trén déu anh huéng tiéu
cuc dén qua trinh nay. Lén men khéi lugng 16n hon phai thuong xuyén cap khi
vo tring va khudy trén cho phén tr 6xy hoa tan déu trong moi truomg 1én men,
dam bao lugng 6xy hoa tan cin bang véi nhu ciu sinh Iy ctia vi nam. Théng
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thuong, ché do suc khi la 1 1it khong khi/1 lit méi trudng/1 phut va tbe do khuéy

khoang 150-300 vong/phut. Khudy trén qué manh 1am tang luong 6xy hoa tan,

sinh trudng ting, nhung c6 thé tao thém nhiéu san pham khéng mong mudn.,
Téc d6 lac phit hop khoang tir 150 - 200 vong/phit thi lugng sinh khéi s0i

nam thu duoc cao, kéo theo s& thu duoc nhiéu hoat chét sinh hoc thi cép.

1.9. Ngudn dinh dwdng cacbon va nito ciia vi sinh vit

1.9.1. Nguén dinh dwiong cacbon

Ngué)n Cacbon trong méi trudng déng vai trd quan trong trong sinh trudng
va sinh tong hop hoat chit clia cac ching vi sinh vt. Cacbon 1a thanh phén chinh tao
nén khung va céu tric cva té bao, ching c6 thé chiém dén khoang mét nita trong
lugng kho cua té bao [44].

Mdi lodi vi sinh vat c6 kha ning dong hoa cic ngudn cacbon khéac nhau.
Théng thuong dudng 13 ngudén Cacbon v ngudn ning lugng t6t cho sinh trudng
va sinh tong hop hoat chit cta vi sinh vat.

Nguén C chu yéu dugc vi sinh vét st dung gém c6 dudng, acid hitu co,
ruou, lipid, hydrocarbon, CO,, carbonat... dugc thé hién & Bang 1.1 [44].
Bing 1.1 Nguén Cacbon dwoc vi sinh vt sir dung

Nguon C Cic dang hop chat
Duwong glucose, fructose, maltose, saccharose, tinh bot, galactose,
lactose, mannite, cellobiose, cellulose, hemicellulose,
chitin...
Acid hiiu co acid lactic, acid citric, acid fumaric, acid béo bac cao, acid

béo bac thap, aminoacid...

Ruwou Ethanol
Lipid lipid, phospholipid

Hydrocarbon khi thién nhién, dau thd, diu paraffin

Carbonate NaHCO3s, CaCOs, da phe”in

Cic nguon C Hop chét nhém thom, cyanide, protein, pepton, acid

khac nucleic...

Tham khéo nguon Vietsciences- Neuyén Lan Diing & Bui Thi Viét Ha - 06/03/2009
1.9.2. Nguén dinh dudng nito
Ngudn nito cling 4nh hudng nhidu dén téc do sinh trudng va sinh téng
hop hoat chét cua vi sinh vat.
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Ngudn N thuong duoc vi sinh vat sit dung 13 protein va cac san pham

phén huy cta protein (peptone, peptide, amino acid...), mudi amoni, nitrate, N

phan tir (Ny), purine, pyrimidine, urea, amine, amide, cyanide...(bang 1.2) [44]
Bing 1.2 Nguén Nito dwge vi sinh vit st dung

Nguon N Cac dang hop chat

Protein va cac san peptone, peptide, aminoacid... (mdt sd vi sinh vat tiét

phim phén gidi ciia men proteinase phén giai protein thanh céc hop chét

protein phéan tir nhé hon rdi méi hap thu duge vao té bao)

Ammone va mudi NH3, (NH4)2S0s4,... (dé dugc hip thu)

ammone

Nitrate KNO:; (dé duge hép thu)

N phén ti N2 (v6i vi sinh vat ¢ dinh N)

Céc ngudn N khac purine, pyrimidine, urea, amine, amide, cyanide (chi
mdt s6 nhom vi sinh vat méi c6 thé déng hoa dugc)

Tham khdo nguon Vietsciences- Nguyén Lin Diing & Bui Thi Viét Ha - 06/03/2009

Trong san xuat va 1én men 16n cac nguén N pepton, bdt c4, b6t nhong tim,
bot dau tuong, bot khé lac, cao ngd, cao thit, cao nam men... 13 nguon nguyén

lidu ré tién sin co thuong dugc stt dung trong san xuét [44,45,46].
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Chuong 2.
POI TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1 Dia diém va thoi gian nghién ciru

Nghién ctru dugce thuc hién tai phong Cong nghé Lén men Vién Cong nghé
sinh hoc, Vién han 1am KH&CN Viét Nam, thoi gian tir ngay 01 thang 6 nam
2022 dén 30 thang 5 nim 2023
2.2. Vat liéu va phwong phap nghién ciru
2.2.1.Vit liéu

Sédu muoi tdm ching vi ndm bién tir B6 suu tip chiing gidng vi sinh vat
cua phong Cong ngh¢ 1én men, Vién Céng nghé sinh hoc.
2.2.2. Héa chéit va cdc trang thiét bi thi nghiém
Hoéa chat:

- Hoa chét st dung trong méi trudng nudi ciy: glucose, khoai tay, cao
ndm men, pepton, tryton, cao malt, cao thit, fructose, saccharose, maltose,
NaNOs, MgSOs, KHyPO4, KoHPO4, NaCl, FeSO,, CaCly, ZnSO,, MgCl,,
NH.4(CI, ethanol, streptomycin, tinh bét; casein, CMC tributyrin, nuéc cét...

- Hoa chét st dung tach chiét ADN: nito 16ng, proteinase K, SDS,
phenol, chloroform, isoamyl acohol, lyzozyme, TE buffer...

- Héa chét sir dung trong dién di: gel agarose (1%), TAE 1X, dung dich
nhudm gel EtBr (Ethidium bromide solution), bromophenol blue...

Trang thiét bj:

Can dién thuong. Can phén tich (Mettelex, Toledo). May li tim (Eppendof,
Dirc). Tu cy vé tring (Esco, Singapore). May lac 6n nhiét (Gerharat, Drc). Noi
khir tring (Tommy, Nhat). Ta am (Friocell, Dtrc). (Nikon, Nhat). Kinh hién vi
(Nikon, Nhat). May doc trinh ty ADN (Vilber Lourmat, D).

2.3. Phwong phap nghién ciru
2.3.1. Méi truwong nudi ciy, lén men chiing vi nim

Mbi trudng nudi ciy Czapek-dox (CD) c6 thanh phan (g/L): Sucrose 30,
NaNOs; 2, K,HPO, 1, MgSO,4 0,5, KC1 0,5, FeSO4 0,01, Cas(POy), 5, agar 20, pH 6.

Mi truong nudi cay PDB c6 thanh phén (g/L): Dich chiét khoai tay 200,
dextrose 20, pH 6.

MB&i trudng nhan gibng Potato Dextrose Agar (PDA, g/L): Potato extract
4, Glucose 20, Agar 20, nudc ct 1L.
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MGdi truong hoat hoa gidng ndm: Mbi trudong Yeast Malt (YM) c6 thanh
phén (g/L): Yeast extract 3, Malt extract 3, Peptone 5, Glucose10, nudc cét 1L.

Moi truong 1én men sinh MPA: Mo6i truong Czapek-Dox Yeast
Autolysate (CDYA): Mbi trudng Czapek 10ml; Sucrose 30 g/I; Cao ndm men
5 g/l; K2HPO4 1 g/l; Mudi vi lugng 1 ml; Nudc cat 1000 ml; pH 6,2 + 0,2.
Dung dich nguyén té vi lugng: 10 g FeS04.5H20, 0,7 g MnS04.7H20, 0,056
g axit Boric, 0,1 g CaCl2.2H20, 0,025 g CuSO4.5H20, 0,01 g amoni
molypdat.

Moi treong Xu (Wu, 1994) (g/L): glucose, 100; glyxin, 14; I-methionine,
0,5; KH,POq4, 2,0; MgS0O4.7H0, 1,0; FeSO4.7H0, 2,2; CuSO4.5H,0, 0,3;
ZnS04.7H,0, 2,4; MnS04.4H,0, 0,16; va KMoy, 0,2. Trudc khi hap tiét
tring, pH duoc diéu chinh dén 6,0 bang dung dich HCI 1 N hoic NaOH.

Maéi truong Malt Extract agar: Cao Malt 50 g; Mudi vi lwong 1 mL; Agar
20 g; Nudce cat 1000 mL; pH 5,4+ 0,2.

Méi trudng Yeast extract sucrose agar (YES): Cao ndm men 20 g;
Sucrose 150 g; MgSO4 7H,0 0,5 g; Mubi vi luong 1 mL; Agar 20 g; Nudc cht
885 mL; pH 6,5 £ 0,2.

MT3 (g/L): Glucoza - 30; KoHPO4 - 5; MgSO4- 1; bot dau tuong - 20;
pH tu 6,5-7,0
2.3.2 Phwong phdp tich chiét MPA
* Tdach chiét MPA: (1) Chiing ndm sau nudi ciy duoc loc qua gidy loc loai bé
sinh khéi ndm, thu dich ndi. (2) Dich ngoai bao dugc diéu chinh dén pH 2,0
bang H,SO,4 2M va chiét bang ethyl acetate (ty 1& 1:1). Pha hitu co dugc 1am
bay hoi chan khong trén thiét bj c6 quay & 56°C. Lip lai 3 1an. Cin duoc hoa
tan trong 1000 pl methanol.

*Xdc dinh ham leong MPA: bang phuong phap sic ky 16ng hiéu nang cao
(HPLC) trén hé thong Sac ky 16ng hiéu niing cao detector PAD (PerkinElmer)
- Hoa chét, thiét bi: Dung mdi hoa chat: Acetonitrile, amoni axetat, axit axetic,
ethylenglycol va nudc cét loai ding cho phén tich va chay HPLC; Cét sac ky: Cot
Zorbax SB - C18 (150 x 4.6 mm, 5um) va cot bao vé C18 ctia hang Agilent; Mang
loc 0,45 pm cho kim bom méau ding dé loc mau trude khi bom véao hé théng.
- Thiét 1ap céc thong sb cho hé thong HPLC: Luong mau bom: 1 pL; Tc do
dong: 0,7 mL/phut; Hé théng HPLC dugc két ndi véi phan mém Agilent
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OpenLAB Control Panel. Khi nito duge bom véi tée dé dong 5,0 L/phut, ap
suat dau phun dat 60 psi, nhiét do lam kho dat 250°C.

Chuén bi mAu, thiét 1ap duomg chuén dinh lrgng: Chuén bj chét chi thi:
mau chat chi thi duoc pha trong hon hop dung méi MeOH thanh néng do 1
mg/ml, sau d6 pha lofing thinh diy cic ndng d6 khéc nhau dé thiét 1ap dudng
chuan dinh lugng. Céc dung dich chét chi thi va mAu phan tich ddu duoc loc
qua mang loc 0,45um truée khi bom vao hé théng LC/MS-Trap.

Thiét 1ap dudng chuén dinh luong: MPA chuén duoc can chinh xéc 25
mg cho vao binh dinh mérc (25 ml) sau d6 thém MeOH cho dén vach ta duoc
dung dich gbc. Pha lodng dung dich gbc thanh cac dung dich ¢ néng d6 0.01 ;
0.05; 0.1; 0.15; va 0.3 mg/ml.

O m&i néng do MPA & trén dugc chay Ian lugt qua hé théng LC/MS véi
cot phén tich: Zorbax SB -C18 RP (4.6 x 150 mm), Detector DAD va MS.

Thoi gian chay 30 phit/ mau thir. M&i nong d6 khac nhau, s& c6 két qua
khac nhau cua gia tri cuong d6 pic ion phén tir, gia trj tich phan cuong d6 hép
thy tir ngoai cla pic, tir két qua dé sir dung phuong phép phén tich phuong sai
héi qui tuyén tinh mét 16p (ANOV A) dé xay dung dudng chudn dé phuc vu cho
viéc dinh lugng MPA trong mau. Céc thong sb t6i wru, bao gdm:

Thong s6 cita HPLC :

Duong chuan MPA
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Pha dong : Kénh A : H,O + 0,1% axit focmic; Kénh B : methano; Téc
do dong 0,4 ml/phut, chay gradient kénh A tir 80% - 0%, kénh B tir 20% -
100%. Detector DAD: budc song 254 nm
Théng s6 ciia MS:

Nguon ion hoé ESI - MS; Dry temp 325°C; Dry gas 11lit/phut;
Nebulizer 20psi; chén khong 6n dinh 2,53 x 10~ mbar; Multiplier 1188Volt;
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Dynode Voltage 3,5 kV. C4c ndng d6 MPA chuén 0.01; 0.05; 0.1; 0.15; va 0.3
mg/ml di dugc do 13p lai 3 14n bang LC/MS, tién hanh x4y dung dudng chuén.
Thu dugc dudng chuan theo phuong trinh 4éi qui: ¥ =49678.x +170 (x-ndng
dé MPA, Y-dién tich pic).

Dinh lugng MPA trong dich chiét: Dich chiét dugc c6 quay chan khong
sau d6 hoa tan lai trong methanol véi thé tich 1ml. Po trén may LC/MS theo
dtng diéu kién di do mAu chuln va tinh theo phuong trinh hdi qui thu dugc.

2.3.3. Khdo st dnh hudng cia cdc diéu kién nuéi cdy lén sinh tong hop MPA
cua chung nghién ciru

Chiing giéng dugc nudi trén dia thach Czapeck-Dox & 27-28 °C trong
trong 3 ngay. Dich huyén phti bao tir duoc hoa tan trong nudc cét vo tring dé
dat mat d 2,5 x 107 bao tir /ml va duge sir dung dé cdy gibng.

Anh huéng cta nhiét d6: Nudi lic téc d6 180 vong/phut, & nhiét db 20,
25, 28, 30, 32°C, thoi gian nudi 12 ngay.

Anh hudng ctia pH: Nubi lic tée d6 180 vong/phut, & nhiét d6 Iua chon
duge, pH moi trudng thay d6i gom 5, 5.5, 6, 6.5, 7, 7.5 trong 12 ngay.

Anh huong cua tde d6 l4c: Nubi léc tée do 100, 120, 150, 180 va 200
vong/phut, & nhiét d6 va pH méi trudng dé lya chon, thoi gian nudi 12 ngy.

Anh huéng cta thoi gian nudi cdy: Nubi lic & tbc d6, nhiét d va pH ban
dau lya chon dugc, sau thoi gian nubi 3, 5, 7, 10, 12, 14, 16 ngay.
2.3.4 Lwa chon méi truong nudi cdy sinh MPA cao

Trén co s6 céc diéu kién nudi cffty da chon duoc, tién hanh nudi céy ching
nghién ctru cho sinh tong hgp MPA trén mét s6 mdi truong dich thé, xac dinh
sinh khoi wét va ham luong MPA.
2.3.5. Phwrong phdp xiv Iy so liéu

Céc s6 liéu duge tinh toan theo phuong phép phan tich théng ké toan
hoc. Qué trinh xir 1y s6 liéu duoc thuc hién trén may tinh véi ing dung chuong
trinh excel, v6i ba lan 13p lai thi nghiém.
2.4. Pinh danh vi nim
2.4.1. Dinh danh so bj bing phuwong phdp truyén thong cic chiing vi nim

Dinh danh véi phuong phap truyén théng 14 nhan dang chiing ndm qua
mau sic, hinh thai khudn lac: hé soi, hinh thai, vich ngin soi ndm, bio tir va

cudng bao tir,... theo cac khoa phén loai cia Nguyén Lan Diing & cs., (1982),
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Bui Xuén Dong (1984), Ainsworth & cs., (1973), Pang Vi Hong Mién (2015)
va (Mohamed et al., 2015) dé so bd nhan dang, phén loai cac chiing nim dén
chi [32, 33,34,35, 47].

Cac buéc tién hanh:

(1) Nubi ciy ching ndm di duoc phén I4p trén dia peptri chira méi truong
Czapek/PDA & 30°C. (2) quan sat sy phat trién, hinh thai, mau séc, kich thudc
khuén lac. (3) Chuén bi mét miéng thach hinh lap phuong 0,5cm x 0,5¢cm dit
1én lam kinh va dat vao dia peptri di dugc khi tring 1dy que cdy, cdy bao tir vi
nim xung quan miéng thach rdi 1y lamen day lén bé mat miéng thach. Sau dé
dat lam kinh chira lamen d6 vao trong dia peptri, bd sung thém vao dia peptri
it nuéc cat vo tring. Nubdi & 28°C trong khoang thoi gian 3+10 ngay tiy ting
ching nim cho dén khi soi nAm moc lan déu bé mit lamen. (4) it lam kinh
va lamen 1én soi dudi kinh hién vi quang hoc. Chinh tiéu cu va d6 phong dai
thich hop quan sat va chup anh hé sgi, bao i, cudng bao tir, véch ngin,... ctia
cac chiing ndm. (5) Nhén dang vi nim qua mau séc - hinh thai khuin lac cung
bao tir theo cac khoa phén loai.

2.4.2. Binh danh vi nim bang phwong phdp sinh hoc phin ti cdc chiing vi n4m

a. Chudn bj sinh khéi ném
(1) Chiing vi nim duogc ciy chuyén sang cac binh tam gidc chira méi trudng
PDB-I 16ng. (2) Nuéi lic 150 vong/phit, & 28°C, tir 3 ngay. Thu sinh khéi bing
ly tam ¢ 6000v/p trong 10 phit. (3) Bao quan & 4-8°C.,

b. Téch chiét ADN -

(1) Nghién khoang 10+50 mg mAu ndm trong nito léng (hdn dich). (2) Chuyén
hén dich sang 6ng Falcon 50ml. B sung 500 pl Lyzozyme (20mg/ml), mix
déu. (3) Chuyén sang 6ng eppendof sach vo tring. U & 37°C trong 30 phut. (4)
B6 sung 20 ul SDS 10% va 20 ul protease K. U ¢ 55°C trong 30 phit. (5) Thém
1 1an thé tich Phenol : Chloroform : Isoamyl alcohol (25:24:1). Ly tdm 10000
rpm/10 phut, hit pha trén. (6) Thém 1 1an thé tich con 95%. Giir & -20°C trong
1 gio. (7) Ly tAm 10000 rpm/ 10 p thu cin sinh khdi. Rira 2 14n véi con 75%
(ly tdm 5000 rpm/ 5). Hoa can lai trong 50+100 pul TE buffer. (8) B sung 20
ul ARNase (20 pg/ml). U & 37°C trong 1 gid. (9) Lap lai cac budc (5, 6, 7).
(10) Gitt & -20°C.

c. Thuc hién phan iing PCR
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- Méi ITS1: 5° - CCGTAGGTGAACCTGCGG - 3% ITS4: 5° -
CCTCCGCTTATTGATATGC - 3°
Trinh ty gen 16S rRNA dugc phan tich tu dong béng may doc trinh tu gen
PRISM@3700 Genetic Analyzer (ThermoFisherScientific, Hoa Ky), phan tich
béng phan mém BioEdit, so sanh véi dit liéu trén NCBI béng chuong trinh
BLAST.
Céy phat sinh ching loai dugc x4y dung bang phdn mém MEGA X.
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Chwong 3
KET QUA VA THAO LUAN

3.1. Tuyén chon chiing vi nAm cé kha nang sinh mycophenolic acid (MPA)
cao tir by swu tip gibng

TUr b suu tAp gidng clia phong Cong nghé 1én men, 68 ching vi nAm bidn
duoc tién hanh sang loc dic didm ching, kha ning sinh tong hop MPA
(mycophenolic acid). V& kha ning tdng hop MPA bing phwong phap sic ky
ban moéng di xac dinh duge 10 chiing c6 kha nang sinh MPA ky hiéu N07, N18,
N19,N20,N21, N22, N23, N24, N27 va N29 [1]. Sau d6 ca 10 chiing duoc tién
hanh nghién ctru céc dic diém hinh thai khuan lac trong moi truong MPA nhu
mo ta nhu trong Bang 1.

Bing 3.1. Déc diém hinh thdi cic ching vi nam cé kha ning sinh tong hop
MPA

Diic diém hinh thai
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=

Khuénlac | Sgikhi | Seico | Hinh anh

g nuoi
£ sinh chit khuan lac
cay
1 |NO7 7 Khuén lac | Den, Xanh

khong can | vién den
doi, co cac | ngoai
khia dong | xam nhat

tam

2 |NI18 7 |Khuénlac |Trang | Vang,
hot co ranh | bong, vang
hoac bao tir xam dam
phang, c6 |kétdam | dén xanh

vién mau cO6 mau oliu

trang xanh hoi
vang vua
phai
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N19 Khuan lac | Xanh Xam
khong can | dam dam
dbi, dang
bot

N20 Khuén lac | Tring Vang
can déi, bong, nhat
vién xé bao tir

xanh
nhat

N21 Khuén lac | Xanh Xam
tron khong | dam
déu, vién
lién

N22 Khéng can | Xanh Vang
déi, vién dam nhat
xé

N23 Cén ddi, c6 | Xanh Vang
cac khia d4am vién | nhat
dong tdim | x4m mo

N24 Khuén lac | Xanh Xam
can db6i nhat nhat

N27 Khuin lac | Xanhla |Xam
tron, can cdy nhat | nhat
dbi, dang vién
bot tring
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10 | N29 7 | Khuén lac | Xanh Vang
tron dam, Xam

vién

trin g

Mudi ching vi ndm ky hiéu NO7, N18, N19, N20, N21, N22, N23, N24,
N27 va N29 dugc nudi cy trén méi trudng MT3. Sau 12 ngay nudi ciy, MPA
trong dich nuéi cdy dugc chiét bang dung moi etylaxetat véi thé tich 1:1. Dua
vao dudng chuan MPA di x4c dinh duoc béng cach hoa tan chit chuin MPA
vao dung moi ethylacetate véi cac nong d6 0,1375 mg/l; 0,375 mg/l; 0,625
mg/l; 1,25 mg/l; 2,5 mg/l dén 5 mg/l hap thy & bude séng 250 nm trén thiét b
UV-Vis, kha néng sinh tong hop ca cic ching duge trinh bay & Hinh 3.1.

Ham lugng MPA (mg/L)
600
[ 1 505 542
500 +
= i 403 402 413
) [ 385 392
a 400 +
é SiE 325
op 300
2.
g 200
s
100 |
0 .
NO7 N1i§ N19 N20 N21 N22 N23 N24 N27 N29

Chuing nghién ciru

Hinh 3.1. Ham lwgng MPA dwoc sinh tong hop tir cic chung sang loc

Theo nhu so sanh véi cac ching nam Penicillium d3 duge cong bb cho
thdy, ham lugng MPA ciia cic mAu thu duoc c6 sy khéc biét nhidu tir 0,02-35
(mg/Kg) dbi véi sinh khéi kho ctia ndm hoic tir 150- 600 (mg/L) trong dich
nudi (Anand et al., 2020; O’Brien et al., 2006; Puel et al., 2005; Queener&
Nash, 1978). Nhu vay cac chiing nim duoc so bd sang loc & trén c6 kha nang
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sinh MPA & mutc tir trung binh dén cao. Tir két qua nghién ctru trén di x4c dinh
dugc ching N18 ¢ kha néng sinh tong hop MPA cao nhét trong sé céc chiing
dugc sang loc so bg. Do vay ching N18 dugce sir dung cho cdc nghién citu tiép
theo. Dé khing dinh chinh xéc ching N18 sinh tong hop chat MPA, phuong
phap HPLC duoc sir dung dé danh gia kha ning san xuit MPA cta ching tuyén
chon. Chit MPA chuén cua hdng Sigma dugc st dung 1am miu dbi ching
duong. Ching N18 duoc nuéi trén méi trudng MT3 & 28°C, 12 ngay. Hai muoi
microlit dung dich mAu chung N18 dugc chuén bi tir dich ndi nuoi cly dugc
tiém vao cot HPLC. Séc ky dd cia dung dich chuén va ching N18 co thoi gian
lru mau tring nhau ( khoang 2,5 phut) (Hinh 3.2&3.3). Két qua so sanh hai séc
ky db di khing dinh rang chiing N18 sinh téng hop MPA.

Tme; 206811 Meustes - Ampltude: 03015 mAl

I\?\N-}-H---F-H i -]

Hinh 3.2. Sic ky do HPLC ciia méu MPA chuén (Sigma)

mAU
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Hinh 3.3. Sic ky do HPLC ciia méu dich nuéi cdy chiing N18

3.2. Phén loai chiing vi n4Am N18
3.2.1. Phén logi chiing nim N18 theo phuwong phdp truyén thong

Bang c4c phuong phap phan loai truyén théng (mau séc - dic diém hinh
thai nuéi cdy, hinh thai - sw phan nhanh - vach ngin cta khuin ty, bao tir...).
Dya trén dic diém hinh thai khuén lac trén thach dia PDA va dic diém hinh
théi sgi ndm, bao t, cudng sinh bao tir xéc dinh dwgc: ching N18 thude chi
Penicilium. Thudc nganh Ascomycota, 16p Eurotiomycetes, bd Eurotiales, ho

Trichocomaceae.



Hinh 3.5 cudng dinh bao tiv chiing N18 ¢ vt kinh 40X
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Bing 3.2, Pic Diém hinh thdi chiing N18 sinh téng hop MPA

r - o R
Cac dac diem

Chiing N18 sinh tong hop MPA

Trén moi trwong

PDA
nudi, 25 °C
- Sau 7 ngay nuoi dudng kinh khuén lac 30-32 mm.
Khuén lac - Khuén lac hoi c6 rinh, mép vién mau tréng, két
c4u nhung dén hoi béng (Hinh 3.4a)
-Bao tir day, két thanh d4m, mau xanh (ISCC-NBS
s6 136) dén mau xanh 6 liu xam (s 127).
Bao tiv

-Hinh c4u, kich thuéc 2,5-4 um hodc hinh elip, kich
thude 2-5 x 1-3 pm

Bé mit bao tir

Gai nham.

Hinh thai chdi

Phét trién tir sgi co chit va soi khi sinh c6 nhidu
tAng khéng cén dbi, kich thude 100 - 300 x 2,5 pum

Cudng chbi

Cudng phat trién ra tir co chit, kich thuée 75- 425

X 2,5 pm,
Théng, vach day, nham, c6 vach ngan, phan nhanh
Sqi khi sinh ;
it, khong deu, kich thuée 10- 19 x 2,5 pm
2 Quan sat ¢4 tr 2- 5 cai trén 1 metulae, hinh chai ¢
The binh

ngan, kich thudc 5-10 x 2,5 pm (Hinh 3.4b)

Sic t6 hoa tan

Khong tiét sac tb

Tao ra axit trén
CREA

Tao ra axit trén CREA, diéu nay gitip phan biét P.
Oxalicum vé1 P. diatomitis va P. soosanum khong
tao thanh axit trén CREA
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Theo nghién ctru ctia Kubatova va cong sy nim 2018 da mé ta ddy du vé
P. oxalicum sensu stricto duge cung cap cho so sanh véi cac lodi méi duge mo
ta. Penicillium oxalicum c6 dic diém 1a bao tur ning, mau xanh dam khuan lac
c6 bé ngodi sang bong hodc muot va conidia ¢ hinh elip 16m. T4t ca nhiing dac
diém nay déu c6 chung véi P. diatomitis, nhung P. diatomitis khong tao ra axit
trén CREA, gitip phén biét n6 P. oxalicum. Penicillium soosanum hinh cAu hon
conidia (ty 1¢ L/W 1,1-1,2) va khong tao thanh axit trén CREA. O tAt ca céc
loai, cdc ching phan 14p mdi sinh bao tir manh, trong khi viéc céy truyén lap di
3p lai din dén cac khudn lac c6 ving mau tring khong sinh bao tir [48].

Ching ndm N18 dugc nudi cay trén moi PDA & 25 °C, sau 7 ngay nudi
cho thay khuan lac ching phat trién t8t, dudng kinh khuén lac dat 30-32 mm.
Khuan lac hoi ¢6 rinh, mép vién mau tring, két ciu nhung dén hoi bdng. Bio
tir day dic, két thanh d4m c6 mau xanh hoi vang vira phai (ISCC-NBS sb 136)
dén mau xanh 6 liu xam (s6 127); khéng tiét séc t6; mat dudi khuin lac c6 mau
vang nhat hodc vang vira phai (s6 87) sang mau vang xam dam (s6 91) (Hinh
3.4).

Quan sat co quan sinh san cta ching N18 cho thy, hinh thai chéi phat
trién tir soi co chét va soi khi sinh ¢6 nhidu tAng khong can déi, kich thude 100
-300 x 2,5 pm (trén co chat), nhé hon 50-125 x2,5 pm (tir khudn ty khi sinh)
(Hinh 3.5). Cubng phat trién ra tir co chat, kich thuéc 75- 425 x 2,5 um, hodc
tir s khi sinh, thing, vach day, nham, ¢6 vach ngan, phan nhanh it, khong déu,
kich thudc 10- 19 x 2,5 um; cudng nho (metulae) trén 1 nhanh. Thé binh cia
chiing quan st c6 tlr 2- 5 cdi trén 1 metulae, hinh chai c6 ngin, kich thuéc 5-
10 x 2,5 pm. Conidi hinh cau, kich thuéc 2,5-4 pm hodc hinh elip, kich thuéc
2-5x 1-3 pm gai nhdm (Béng 3.2). Hinh théi co quan sinh san ctia chung N18
c6 nhiéu dic diém gibng véi co quan sinh san cta loai Penicillium oxalicum
trong nghién ctru cua Kubétovd va cs nam 2018 [48). Tuy nhién, nhing dic
diém nay déu co chung v6i Penicillium diatomitis, Penicillium soosanum
nhung P. diatomitis khéng tao ra axit trén méi trudng CREA, gitp phan biét
no6 véi P. oxalicum. Dé khing dinh ching N18 thudc vé lodi P. oxalicum chung
t6i tiép tuc dinh loai dén loai bing phuong phap sinh hoc phan t.

3.2.2. Phan logi chiing bing phwong phdp sinh hoc phan tiv

Cap moi ITS1 va ITS2 khuéch dai doan gen ITS1 ciia céc ching ném c¢6
kich thudc tinh todn theo 1y thuyét 500 + 600 bp. Két qua phan tmg PCR duoc
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kiém tra trén gel agarose 1% (Hinh 3.6). Theo Hinh 3.6 két qua dién di cho thdy
trén giéng xuat hién duy nhat mét bang c6 kich thudc phén ti khoang 500 +
600 bp twong duong véi tinh toan Iy thuyét. Nhu véy, dd khuéch dai thinh cong
doan gen ITS ciia chung ndm N18 cén dinh danh. Céc san pham PCR nay duoc
tinh sach theo Kit tinh sach san phdm PCR cuia hiing va duoc xé4c dinh trinh tu
nucleotide bang may giai trinh tu gen tu dong.

Hinh 3.6. Sin phim PCR trén gel agarose 1%. Biing 1: Chiing doi chiing
dwong (Penicillium sp.) Béng 2: Chiing N18, Bing 3: thang ADN chudén
(Marker Biolabs (0.1-10kb)

Két qua giai trinh ty thu duge mot doan gen c¢o trinh ty nhu sau:

>Chung N18
AAGGATCATTACCGAGTGAGGGCCCTCTGGGTCCAACCTCCCACCCGTGTTTAT
CGTACCTTGTTGCTTCGGCGGGCCCGCCTCACGGCCGCCGGGGGGCATCCGCC
CCCGGGCCCGCGCCCGCCGAAGACACACAAACGAACTCTTGTCTGAAGATTGC
AGTCTGAGTACTTGACTAAATCAGTTAAAACTTTCAACAACGGATCTCTTGGTT
CCGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGA
ATTCAGTGAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATTCCGGG
GGGCATGCCTGTCCGAGCGTCATTGCTGCCCTCAAGCACGGCTTGTGTGTTGGG
CTCTCGCCCCCCGCTTCCGGGGGGCGGGCCCGAAAGGCAGCGGCGGCACCGCG
TCCGGTCCTCGAGCGTATGGGGCTTCGTCACCCGCTCTGTAGGCCCGGCCGGC
GCCCGCCGGCGAACACCATCAATCTTAACCAGGTTGACCTCGGATCAGGTAGG
GATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAAGAAACCAACAG
GGATTGCCTCAGTAACGGCGAGTGAA
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Béng céng cu BLAST trén NCBI da chi ra trinh tu gen chiing N18 ¢6 d6
tuong dong cao 100% voi loai Penicillium oxalicum NRRL 787 trén GenBank.

Uq}’en!dmmn oxalleum ITS DI16-112LT558934.1

f}eﬁicimum oxalicum NRRL 787 ITS NR 121232.1
0.0000

0.0116

ﬁ%{[‘lffﬁﬁl{m oxalicum DI16-113LT558935.1

(1.0013

P Penicillinm pullum NRRL 721NR 156498.1

=
=

= Penicillium reticnlisporum NRRL 3447 ITS NR 121231.1

0.0087

=]

Jo0s

= Penicillium elrlichii NRRL 708 ITS NR 121229.1

Penicillium brefeldianum NRRL 710 ITS NR 138263.1

0.0072

— Aspergilius oerlinghausenensis CBS 139183 ITSNR 138362.1

0.0094

Aspergillus subnutans CBS 129386 ITSNR 151792.1

0.0137

Hinh 3.7 Cay phdt sinh ching loai cua N18 dwoc suy ra tiw viéc so sanh
trinh tw ITS

Vi tri phéat sinh loai ctia N18 dugc suy ra tir viéc so sanh trinh tu ITS cia
nod vai trinh tu ITS cia cac ching P. oxalicum DI16-112, P. oxalicum DI16-
113, P. oxalicum DI16-108, P. reticulisporum NRRL 3447, P. brefeldianum
NRRL 710, P. ehrlichii NRRL 708, P. pullum NRRL 721, Aspergillus
oerlinghausenensis CBS 139183, va Aspergillus subnutans CBS 129386. Cay
phét sinh chiing loai duoc dung dua vao phan mém MEGA X (Hinh 3.7).

Tir két qua dinh danh bing phuong phap truyén thong két hop véi ciy
phat sinh loai d3 phén loai dén loai chung N18. Két luén chimg N18 thudc loai

Penicillium oxalicum va dit tén chung la Penicillium oxalicum N18
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3.3. Anh hwéng ciia cac diéu kién nudi ciy dén kha nang sinh trudng va
sinh tong hop MPA ciia chiing nghién ciru

3.3. 1 Anh hwéng ciia nhigt dé

Anh huéng ciia nhiét do dén kha nang sinh tong hop MPA ciia ching
Poxalicum N18

600 -

T}
I 43 Tl 432

B
(=]
o

i
|

Ham lwong MPA (mg/L)
g 8

100 +

20 25 28 30 32
Nhiét d§ nghién ciru (°C)

Hinh 3.8. Anh hwong ciia nhiét dp nuéi cdy dén sinh MPA ciia chiing N18

Két qué (Hinh 3.8) cho théy, trong khoang nhiét d6 nghién ctru 20, 25,
28, 30, 32 °C, chiing P. oxalicum N18 déu c6 kha ning sinh truéng va sinh tong
hgp MPA. Chung P. oxalicum N18 sinh tong hgp MPA cao nhét khi nuéi &
nhiét do 28°C gié trinh MPA thu duoc cao nhat 530 mg/L trong khi MPA thu
dugc thap nhat 301mg/L khi nudi & nhiét d6 32 °C. Vi vay nhiét d6 nudi cy
28°C s& dugce lua chon cho nhitng nghién ctu tiép theo
3.3.2 Anh hwéng ciia pH

pH 132 mét trong nhitng thong s6 méi trudng quan trong nhét anh hudng
dén sy phat trién cua t& bao va sy hinh thanh san phdm. Céc nghién ctru trude
day da chi ra rang pH déng mét vai trd trung tdm trong sy phat trién cua vi sinh
vat va tich Ity chét chuyén héa [49, 50, 51, 52]. N6i chung, &nh huéng cia pH
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dén su phét trién ctia t& bao va su tich lity san phdm khac nhau tiry theo vi sinh
vét, thanh phin méi trudng va diéu kién hoat dong [49, 53]

Ching N18 nghién ctru duge nudi trén méi truomg dich thé c¢é pH mbi
truong 5, 5.5, 6, 6.5, 7, 7.5. Nudi lic tbc do180 vong/phut, & nhiét dé nuéi cy
28°C két qua dugc thé hién & Hinh 3.9. Két qua cho thdy, tai pH 6, ham luong
MPA ciia ching dat gi4 tri cao nhét 14 531 mg/L. Luong MPA ciia ching déu
giam khi d§ pH méi trudng c6 tinh acid va tinh bazo ting, thap nhét 13 & méi
trwong pH 5 va 7,5 (Hinh 3.9). Vi vay pH 6 dugc lua chon cho nhiing nghién
ciu tiép theo.

Anh huéng cta pH dén kha ning téng hop MPA (mg/L) cia
ching P. oxalicum N18

560 -+
540 A
5%1
J 513
520 + J 5{5

2
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460 |
440 |
420 I
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Dai pH nghién ciru

Hinh 3.9 . Anh hwéng ciia pH méi trwong nudi cdy ban diau dén sinh tong
hop MPA (mg/L) cua ching Penicillium oxalicum NI18
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3.3.3 Anh huéng ciia toc d@é lic

Anh huéng cta toe do 1ac dén kha ning téng hop MPA cia

ching N18

560
)ég 550 543

540
§ 531
oy 530
g' 520 o o8
=
é 510 502

500

490

480

470

460

100 120 150 180 200

Tbéc d6 lac (vong/phut)

Hinh 3.10. Anh hwéng ciia toc dp lic dén sinh MPA (mg/L) ciia chiing N18
nghién citu

Chuing nghién ciru P. oxalicum N18 dugc tién hanh nudi cdy lac & 100,

120, 150, 180 va 200 vong/phit. Két qua (Hinh 3.10) cho thiy, ham luong MPA

clia chiing dat gia tri cao nhéat 543mg/L khi nuéi ciy lic & 150 vong/phut. Khi

tdng hodc giam tbc @6 1ic, ham lugng MPA do ching P. oxalicum N18 sinh

tong hop déu giam. Vi vay tbe do 1ic 150 vong/phut s& dugc lua chon cho cac

nghién cir tiép theo.
3.3.4. Anh hwéng ciia thoi gian nudi ciy

Chiing N18 duoc cdy 5% gibng vao 200 ml méi trudng dich thé cé pH
6, lic 150 vong/phit ¢ nhiét do 28°C. Sau thoi gian nuoi 3, 5, 7, 10, 12, 14, 16
ngdy tién hanh dinh lrong ham luvong MPA ciia cac chung nghién cuu.
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Anh hudng ctia thoi gian nubi cdy dé kha ning téng hop
MPA cua chung P. oxalicum N18
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Hinh 3.11. Anh hwéng ciia thoi gian nudi cdy dén sinh tong hop MPA

(mg/L) ciia chiing ndm tuyén chon

Sau khoang thoi gian nuéi cAy dong thai sinh tong hop cia chung N18 chi
ra san lwgng MPA duoc tong hop cé su khac nhau (Hinh 3.11). Trong qué trinh
1én men léng chim, chiing N18 di vao thoi ky phat trién 6n dinh & 12-14 ngay,
cao nhat & 14 ngay ham luong MPA dat cao nhét 522mg/L va giai doan suy
gidm & 16 ngay (Hinh 3.12). Nhu véy tir két qua nghién ctru chi ra ching s&
duoc thu hdi MPA sau 14 ngay nudi cay.



Hinh 3.12. Hinh dnh sinh khoi nim chiing Penicillium N18 nudi 14 ngay
ham lwong MPA dat 522mg/L

3.3.5. Anh huéng ciia moi truong nuéi cdy @én sinh trwéng va sinh téng hop
hoat chit MPA ciia chiing N18

Mot sb méi trudng véi thanh phan khac nhau da dugc thy nghiéfn dé san
xuit MPA béi chiing ndm tuyén chon gdm MT3, Czapek — Dox, PDA, CDYA,
Xu, YES. Trén cac méi truong chiing nghién ciru déu sinh MPA nhung v6i ham
lugng khac nhau sau 14 ngay nuéi cdy. CDYA 1a méi truong thich hop nhét
cho qué trinh san xuat MPA ciia cac ching nim. Sir dung mdi trudng nay nubdi
cay chiing ndm cho ndng d9 ciia MPA dugc tao ra la 571,30 £ 14 mg/L (Hinh
3.13). Mic du, méi truong PDA (khoai tAy dextrose) cho thdy tich liiy sinh khéi
cao nhit, nhung néng do MPA thép nhit duoc tao ra boi méi trueong nay. Nhu
vy, moi truong CDYA sé& dugce sir dung 1a méi trudng nudi cdy cho sinh téng
hop MPA.
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Anh huong ctia méi trudng dén kha nang sinh troedng va sinh

tébng hop MPA mg/L
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Hinh 3.13. Khd ning sinh truwéng va sinh tong hop MPA ciia chiing nim
N18 trén mpt s6 moi trwong sau 14 ngay nuéi ciy

3.3.6. Anh huwong ciia ngudn C lén kha néng sinh tong hop MPA ciia
chiing nim N18

Nuéi chiing ndm N18 trong méi trudng CDYA 1an luot thay d6i cac
ngudn C. Cac ngudn C khic nhau trong mdi trudong da anh hudéng khac nhau
dén viée san xuit MPA cia chung ndm. Sucrose dugc coi la ngudn co chét hiéu
qua nhét trong sb cac nguén C, tao su khac biét dang ké ham lugng MPA, san
luong dat 572,1 mg/L. Véi cac ngudn C khac trong mdi truong nudi cdy, ham
lugng MPA tich lity ctia ching ndm déu thip hon dang ké so véi khi nuéi chiing
trong mdi trudng ¢ sucrose. Ngudn glucose trong méi trudng nudi cy cho su
tich liiy sinh khéi cua chiing nim dat cao nhét, sinh khéi khé dat khoang 6,15
g/L. S6 lidu cu thé dugc trinh bay trong Bang 3.3 minh hoa cho 4nh hudng cia
ngudn C trong méi trudng t6i sinh tong hop MPA va su sinh truong cua chung
nam N18.
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Bing 3.3. Anh hwéng ciia nguon C 1én khd néng sinh tong hop MPA va
tich Uity sinh khoi ciia chiing P. oxalicum N18

. P. oxalicum N18
Nguon cacbon
SKK (g/L) MPA (mg/L)

Sucrose (PC) 5,8 572.1
Galactose 3,97 413,64
Tinh bot 5,96 316,36
Maltose 3,43 500,00
Mannitol .52 359,09
Lactose 491 409,09
Glucose 6,15 529,19
Cellulose 3,07 300,10
Glycerol 3,77 459,95
Fructose 5,03 404,57

Nong d6 MPA cao nhét thu dugc cua ching N18 14 572,1 mg/L str dung
ngudn cacbon 14 sucrose. Chiing N18 cho sinh khéi kho dat cuc dai (6,15g/ L)
trén nguén co chét glucose (Hinh 3.12). Tuy nhién glucose chi tao ra 92,5 %

nong do tuong Ung ctia MPA dugc tao ra béi surcrose.
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CDYA+ Sucrose

Hinh 3.14. Hinh Gnh sinh khéi nim chiing Penicillium N18 nuéi trong
méi trwong CDYA + Sucrose, CDYA + Glucose, cé nguon cacbon thich
hop nhit cho sinh truéng va sinh tong hop MPA

3.3.7. Anh huéng cita nguén N Ién khd ning sinh tong hop MPA ciia
chiing nim N18

Nuéi ching ndm N18 trong mdi truong CDYA. Cac ngudn N hitu co va
v6 co khéc nhau d3 dugc thay doi tuong dwong bd sung thay thé cao ndm men
(5 %) trong mdi truong CDYA. Két qua thu dugc cho théy ngudn N hitu co cho
san lugng MPA va sinh khéi cao hon so véi nguon N vé co.

Trong cac ngudn N hifu co duge thir nghiém, pepton cho ham lugng
MPA tich lily ctia chiing ndm dat cao nhat dat 698,08 mg/L véi MPA, sinh khéi
kho dat 5,75 g/L. Dbi v6i ngudn N vé co, (NH4),SO; 14 chét cho sinh trudng



thuan lgi nhét, trong khi NaNO; hiéu qua nhat dé san xudt MPA. Sé lidu cu thé
dugc trinh bay trong Béang 3.2 minh hoa cho anh hudng ciia ngudn N trong méi
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truong ti sinh tong hop MPA va su phat trién cta chung ném.

Biéng 3.4. Anh hwong ciia nguén N lén kha niing sinh tong hop MPA ciia

chung P. oxalicum N18

‘ P. oxalicum N18
Nguon nito
SKK (g/L) MPA (mg/L)

Cao nam men (DC) 5,8 572,1
Peptone 5,75 698,08
Casein 4,71 539,95
Cao thit 4,26 526,10
Urea 3,04 509,95
NaNO; 4,16 527,60
KNGO; 4,38 500,13
NH,4CI 3,65 397,29
NH4NOs3 4,64 515,66
(NH4)2S04 5,58 441,81
NH4H,PO4 3,38 329,41
(NH4),HPO4 3,11 356,11
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Hinh 3.15. Hinh dnh sinh khoi ndm ching Penicillium N18 nuéi trong
mdi trwong CDYA + Peptone, CDYA + NaNO3, co nguo"‘n cacbon thich
hop nhit cho sinh trwéng v sinh téng hop MPA

Keét qua trén chi ra rang cac nguon N hiru co (peptone, casein, cao nam
men va cao thit) tao ra nong d0 MPA cao hon cac nguén vé co (trir NaNOs).

Nghién ctru ctia Rho (2011) ciing cho két luén tuong tu, casein, peptone,
axit casamino va chiét xuét thit bd ( ndng d6 1%, w / v mdi loai) lam téng nang
suat 1én men ctia MPA khoang 3,4 14n so véi ngudn nito v6 co 1a NH,NOs.
Peptone va axit casamino ciing lam ting sy phat trién té bao cua ndm P.
brevicompactum. Tuy nhién, mét s6 nghién ctru khac (Ardestani va cong su
2010, 2011) da phat hién ra rang hén hop ngudn N bao g0m casein thily phén
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1,5 %, glycine 0,9 % va methionine 0,05 % 1a t6i wu cho san xuit MPA béi P.
brevicompactum. Vinokurova va cong su (2005) di thay thé natri nitrat ctia méi
truong Czapek bing asparagin 1 % dé tao ra t6i da MPA boi céc loai
Penicillium. Trong nghién ctru nay, ngudn nito vo co (NaNO;) 1a mét ngudn
tot dé san xuat MPA, nhung nang suit cao nhét thu dugc khi sir dung peptone.
Trong c4c nghién ctru trude dy, peptone 1 % 13 ngudn N ti uu nhat dé tao ra

hop chét trc ché mién dich cyclosporin A cua loai Tolypocladium.

3.3.8 Khd ndng sinh tdng hop MPA ciia ching Penicillium oxalicum NI18
trén moi truong CDYA da lwa chon ngudn C, N va diéu kién nudi cdy thich
hop

Trong céc thi nghiém anh hudng cta céc diéu kién nudi cdy, méi trudng
nudi cdy, anh huong ctia ngudn N va C, di Iya chon dugc didu kién nudi: nhiét
d6 nudi 28, thoi gian nudi 14 ngay, tbe do lic 150 vong/phut, pH = 6, ngudn
nito 13 peptone, ngudn cacbon 13 sucrose, méi truong CDYA 13 thich hop cho
sinh tng hop MPA cua ching Penicillium oxalicum N18.

Mai trudng 16n men sinh tong hop MPA ¢6 thanh phan dugc lva chon
nhu sau: moi truong Czapek 10ml; Sucrose 30 g/l; peptone 5 g/l; K2ZHPO4 1
g/l; Muébi vi luong 1 ml; Nuéde cat 1000 ml; pH 6,2 + 0,2. Dung dich nguyén té
vi luong: 10 g FeS0O4.5H20, 0,7 g MnS04.7H20, 0,056 g axit Boric, 0,1 g
CaCl2.2H20, 0,025 g CuS0O4.5H20, 0,01 g amoni molypdat.

Str dung méi truong va cac diéu kién dd lwa chon trén dé danh gia kha
ning sinh trudng va sinh téng hop MPA ciia ching nghién ciru trén binh 1én
men dung tich 10 lit. K&t qua duoc trinh bay trén Hinh 3.16, 3.17 va 3.18.

Khi duge nudi ciy trong diéu kién thich hop sau 14 ngay chiing N18 sinh
ham lugng MPA dat 705,98 mg/L, sinh khéi kho dat 5,7 g/L, tang ham lugng
MPA tich liiy 1én 1,33 14n so véi diéu kién nubi cay ban dau.

Pay la nhirng két qua ban dau tao tién dé cho cac nghién ciru tiép theo
dé thu nhan MPA tir ching nim Penicillium oxalicum N18.
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Ham lugng MPA (mg/L)

600 '[

MB0i trudng va diéu kién ban dau Moi truong va diéu kién hwa chon
Axis Title

Hinh 3.16. So sanh kha ndng sinh MPA trén moi truong va cdc diéu kién
ban dau voi moi truong va cdc diéu kién da lwa chon ciia chiing

Penicillium oxalicum N18
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BMo6i truong va diéukién ban ddu  BIMoi truomg va didukién lwa chon

Hinh 3.17 . So sanh kha ning sinh truong trén moi trwong va cdc diéu kién
ban dau voi moi truwong va cdc diéu kién da lwa chon ciia chiing
Penicillium oxalicum N18



Hinh 3.18. Lén men chiing Penicillium oxalicum N18 sinh téng hop
MPA trén méi trueomg va cac dicu kién da lwa chon trong binh dung tich
10 lit
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KET LUAN

. Tlr B suu tép giéng da sang loc duoc 10 chung vi nim bién c6 kha
ning sinh tong hop MPA.

. Tuyén chon dugc ching vi ndm N18 ¢6 kha ning téng hop MPA cao.

. Chung N18 duoc phan loai thudc vé loai Penicillium oxalicum va duoc
ky hiéu 12 chung Penicillium oxalicum N18.

. Piéu kién nudi cdy thich hop cho ching Penicillin oxalicum N18 gdm
pH = 6, nhiét do 28 °C, tdc do lic 150 vong/phut, thoi gian nudi chy
14 ngay, méi trudng CDYA 13 moi trudong thich hop nhét cho sinh
truéng va sinh tdng hop MPA. Ngudn cacbon sucrose va ngudn nito
peptone 14 ngudn dinh dudng thich hop nhét cho sinh téng hop MPA.

. Khi duge nuéi cdy trong méi truong va didu kién thich hop sau 14 ngay
ching N18 sinh ham lugng MPA dat 705,98 mg/L, sinh khéi khé dat
5,7 g/L, tang ham lwong MPA tich lily 1én 1,33 1an so véi diéu kién

nuoi cay ban dau.
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VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Déc 14p - Tw do - Hanh phiic
HOC VIEN KHOA HQC VA CONG NGHE

S6: 1080 /QD-HVKHCN Ha N6i, ngay 28 thdng 09 ném 2023
QUYET PINH
V& viéc thanh 1p Hoi ddng dinh gia ludn viin thac st
GIAM POC

HQC VIEN KHOA HQC VA CONG NGHE

Céin cir Quyét dinh s6 303/0D-VHL ngay 01/03/2023 ciia Chii tich Vién Hem
lém Khoa hoc va Cong nghé Viét Nam vé viée ban hanh Quy ché t6 chike va hoat déng
cua Hoc vién Khoa hoc va Cong nghé;

Céin cir Thong twe s6 15/2014/TT-BGDPT ngdy 15/5/2014 ctia B§ trudng Bj
Gido duc va Pao tao ban hanh Quy ché dao tgo trinh do thac st

Céin cir Quyét dinh s6 775/QP-HVKHCN ngay 21/11/2016 cia Gidm déc Hoc
vién Khoa hoc va Cong nghé ban hanh Quy ché dao tao trinh d@6 thac si;

Cén cir Quyét dinh 56 850/0P-HVKHCN ngay 31/05/2021 ciia Gidm déc Hoc vién
Khoa hoc va Cong nghe vé vigc cong nhdn hoc vién cao hoc tring tuyen dot I ndm 2021,

Céin cik Quyét dinh, 56 1 404/0D-HVKHCN ngay 1 6/09/2022 cia Gidm déc Hoc vién
Khoa hoc va Cong nghe vé viéc cong nhdn @ tai va cik ngudi hudng dén ludn van thae st

Céin cit Quyét dinh s6 3 OO/QD—H VKHCN ngay 20/04/2023 ciia Gidm doe Hoc
vién Khoa hoc va Céng nghé vé viéc gia han thoi gian hoc tdp lan 1 cho hoc vién
Nguyén Hong Nhung;

Xét dé nghi ciia Truéng khoa Khoa Céng nghé sinh hoc, Truéng phong Ddo tao.

QUYET DINH:

Pitu 1. Thanh 14p Hdi ddng danh gi4 lusn vin thac s cho hoc vién Nguyén
Hdng Nhung véi @& tai: “Nghién ctru mét s6 didu kién nuéi ciy ching vi nim sinh
tbng hop mycophenolic acid”.

Nganh: Sinh hoc thyc nghiém Mz sb: 8 42 01 14

Danh séch thanh vién Hoi ddng dénh gia lufn vin kém theo Quyét dinh nay.

Didu 2. Hoi ddng c6 trach nhiém dénh gid lun vin thac si theo ding quy ché
hién hanh ctia Bo Giao dyc va Dao tao, Hoc vién Khoa hoc va Cong nghé. Quyét dinh
ndy c6 hiéu lic trong thoi han ti da 60 ngay 1am viée ké tir ngay ky.

H01 ddng tur giai thé sau khi hoan thanh nhiém vy.

Piéu 3. Trudng phong Té chirc - Hanh chinh va Truyén théng, Trudng phong
Pao tao, Trudng phong Ké todn, Trudng Khoa Cong nghé sinh hoc, c4c thanh vién c6
tén trong danh sach Hoi dong va hoc vién cao hgc ¢ tén tai Pidu 1 chiu trach nhiém

thi hanh Quyét dinh nay./. ﬂ@;gf/

Noi nhn:
- Nhu Piéu 3;

- Luu hd so hoc vién;
-Luu: VT, BT, MT.14.




DANH SACH HOI PONG PANH GIA LUAN VAN THAC Si

(Kem theo Quyét dinh s6 1080 /QP-HVKHCN ngay 28 /09 /2023
AZ TN ctia Gidm déc Hoc vign Khoa hoc va Cong nghé)

\ _ mycgphenohc acid.

= ‘Ng&nh Sinh hoc thyc nghiém

Mz sb: 8 42 01 14

’ ,“" Cho 1ua11 Vvin cta hoc vién: Nguyen Hong Nhung
Ten QG tai Nghién ctru mét s& diéu kién nuoi céy ching vi ndm sinh téng hop

Ngudi huéng dan: 1. PGS. TS. Nguyén Phuong Nhug
- Vién Cong nghé sinh hgc, Vién Han 1dm KHCNVN
2. TS. Hoa Thi Minh Tu

- Vién Coéng nghé sinh hoc, Vién Han 1dm KHCNVN

Trach nhiém

TT By vifen. h?c uhm, (:lhlgl;n Co quan cong tic trong Héi
hoc vi g dong
1 GS.TS. Chu Hoang | Cong nghé Vién Han 14m Khoa hoc Chi tich
" | Ha sinh hoc va Cong nghé¢ Viét Nam d
x x . | Hoc vién Nong nghiép Viét Nam
PGS. TS. Nguyen Cong nghé R p”. o P W T
2. Xuén C ol il higo Bg Nong nghlqzh\éitl Phat trién nong | Phéan bién 1
TS.L&ThiThanh | Visinhvat | 10 Tbonhudng Nong s, o
3. . Vién Khoa hoc Nong nghiép Viét | Phén bién 2
Thiy hoc
Nam
4 | TS. Dinh Thi Thu Héasinh | Hoc vién Khoa hoc va Cong nghé, | Uy vién-
" | Hang hoc Vigén Han 1dm KHCNVN Thu ky
5 TS. Phan Thi Hong Cong ngh¢ Vién Cong nghé sinh hoc, o
" | Thao sinh hoc Vién Han 14m KHCNVN y

(Hpi dong gom 05 thanh vién)./. gﬁ&f’/




VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Pjc lap - Ty do - Hanh phiic
HQC VIEN KHOA HQC VA CONG NGHE

Ha Ngi, ngay 24 thdng 10 ndm 2023

BIEN BAN HQP HOI PONG PANH GIA LUAN VAN THAC St

Thuc hién Quyét dinh sé: 1080/QP-HVKHCN ngay 28/09/2023 cua
Gidm dbc Hoc vién Khoa hoc va Céng nghé vé viée thanh lap Hoi ddng danh
gid luan van thac s ciia hoc vién Nguyén Hong Nhung

Tén dé tai: Nghién ctru mot s6 diéu kién nudi cdy ching vi nim sinh tdng
hgp mycophenolic acid.

Nganh: Sinh hoc thyc nghiém

M3 s6: 8 42 01 14

Hbém nay, ngay 24/10/2023 Hbi ddng da hop tai phong 1710, A28, Hoc
vién Khoa hoc va Cong nghé vao luc 14 giv 00, Hoi dong gdm 05 thanh vién:

o T

1. GS.TS. Chu Hoang Ha Chu tich hoi ddng A

2. TS. Pinh Thi Thu Hing Thu ky héi dong / HOC VI
3. PGS.TS. Nguyén Xuén Canh Phan bién 1 \\\ 3| KHOA HG
4. TS. L& Thj Thanh Thily Phan bién 2 \groone X
5. TS. Phan Thi Hong Thao Uy vién hdi dong

Thanh vién ving mit: ........ - B (Phan bién hoic 1y vién,

dd ¢6 ban nhan xét dong ¥ cho phép hoc vién duge bao vé trude Hoi ddng dénh
gid ludn van thac si).

NOI DUNG LAM VIEC

1. Bai dién co s& dao tao doc quyét dinh thanh 14p Hoi ddng dénh gid lusn vin
2. Chu tich Hbi ddng, diéu khién phién hop

3. Thu ky HP, doc i lich khoa hoc va bang diém ctia hoc vién

4, Hoc vién trinh bay luén van tru’orc Hbi dong

5. Pha.n blenl fo, g{/t,f/ z(,/ v g/wv /gv &
Pf% Kammj %0}/ fo.aif f f %f
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8. Céc thanh vién HD va nhimg nguoi tham du néu cau héi

T B . Jong . o] Al LT 5 bl A
&zl\pf/flﬂ,w;/@qWVSVéE%wdCMPﬁ@&%C@I,ﬁ@yC&Z
¥ s o

.................... ¢ z\.ﬂ}ﬁ..,7&..m%f..@?..&fﬂ.M%,..c%ﬂ....%.5...74743;... s
S Tk a2 S e, inde. Sl 2
.................. UPA. cila... .:?“/ YD Ana. . bind. 45 iff{@,f/cﬁ;

@iﬁ%@ﬁydeﬁ?‘/gﬁn@j/ﬁ“ .......................................

--------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------

9. Hoc vién tra loi _
/ / B o
....%...whj....y,@égn.@& .................................................................

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

----------------------------------------------------------------------------------------------------



10. Hoi dong hop kin va cho diém
- Hoi ddng bu ban kle })wu gom 3 thanh vién:

Trudng ban: .. . % . 7&3 g%m sy ng .......
Uy vién:....... fC :5. S Dy b . ndh........
Uy vién:........ B %ﬂﬁ%ﬁm % / .............

- Két qua kiém phiéu nhu sau:

S6 phiéu phat ra:.....05.......
So phléu thu vé:...... 04......
Téng sb diém:..... 4 ,6 ........
Diém trung binh: B,
Diém thuéng cdng trinh cong bé:.....Q.............
Téng diém danh gid ludn vén va thudng cdng trinh cong bé:. .. f/d— .......
- K&t luan cua Hbi dén -
+Ludnvan ..... g@ ik, Ll ... (dat/khong dat yéu ciu)
+ Tinh khoéng tring é: ndi dung va ten dé ta1 voi cac cong trinh céng bé:

....... ,ﬁu ﬁ?.? 44'14% 4%& - Ll /% ... Lelih 4:7 W,
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Bubi hop da két thiic vao.46... gitr. 447, phat, ngdy 49/40./ 223

Ha Noi, ngay /thdng 40 ndm 2023
THU KY HOI PONG CHU TICH HOI PONG

Neuyén Thi Trung



CONG HOA XA HOI CHU NGHIA VIET NAM
Péc lap — Tu do — Hanh phuc

BAN NHAN XET PHAN BIEN LUAN VAN THAC SI

Ho va tén nguoi nhan xét: Nguyén Xuan Canh Hoc ham, hoc vi: PGS. TS
Chute danh trong Hoi ddng: Phan bién

Co quan cong tac: Khoa Cong nghé Sinh hoc, Hoc vién Nong nghlep Viét Nam

Ho va tén hoc vién: Nguyén Hong Nhung

Tén dé tai: Nghién ctru mot sb diéu kién nudi cay ching vi ndm sinh téng hop Mycophenolic
acid.

Chuyén nganh: Sinh hoc thye nghiém. Mi sb: 84201 14

NOI DUNG NHAN XET

1. Tinh cép thiét, tinh thoi sy, ¥ nghia khoa hoc va thuye tién ciia dé tai ludin vin:
Mycophenolic acid (MPA) dugc biét dén v&i kha ning Gc ché hoat dong cia enzyme
inosine monophosphate dehydrogenase, tir d6 {rc ché sy sinh tong hop ADN, ARN ciing
nhu sy phan chia té bao. Trong y hoc, MPA duogc st dung véi nhiéu céng dung khac
nhau nhu chét trc ché mién dich, chit chéng thai ghép, e ché sy phét trién cta khéi u,
tic ché sy phat trién ctia mét s6 vi sinh vét gy bénh. Trén thi truong cic san phém co
chira MPA c6 ngudn gbc chi yéu tir tdng hop héa hoc. Ngoai ra, MPA ciing dugc xéc
dinh 14 san phim trao dbi chét tir mot s& vi ndm, viée phat hién ndy di md ra hudng
nghién ctiru méi véi muc tiéu 13 san xuit MPA tir vi sinh vét nham ning cao ning suit
va ha gid thanh san pham. D¢ dat dwgc muc tidu nay yéu cAu dau tién 14 phai c6 ching
gibng c6 khi ning sinh téng hgp MPM cao, an toan, ddng thoi xac dinh duge céc diéu
kién nuéi cdy tdi vu cho ching gidng da tuyén chon. Chinh vi viy cdc ndi dung dit ra
trong nghién ciru nay cé ¥ nghia khoa hoc va thyc tidn cao, dam bao tinh cip thiét va
thoi su.

2. Sw khong trung lip cia dé tai nghién cfiu so voi cac cong trinh khoa hoc, luan vin
da cong bd & trong va ngoai nudc; tinh trung thye, 16 ring va déy du trong trich dan tai
liéu tham khao:

C6 rat nhiéu cac nghién ctru tip trung vao viée tuyén chon ching gidng vi sinh vit vi
xac dinh diéu kién nuéi ce“iy nhim muc dich thu nhén cdc san pham trao ddi chat. Tuy
nhién céc nghién ctru vé tuyén chon chimg vi nAm c6 kha ning sinh tong hop MPA,
ddng thai xac dinh céc didu kién nudi ciy phit hop con rat han ché, hién chua c6 céng
bd nao co lién quan dén ndi dung nghién cu nay. Chinh vi vay, cdc ndi dung nghién
¢lru cta ludn van dam bdo tirh khong trung 13p.



Tac gid dd tham khao 55 tai liéu khc nhau, céc tai lidy ndy déu lién quan dén ndi dung
nghién ctru va dugce trich din day du. Tuy nhién tinh cip nhat cua cac tai liéu tham khao
chua cao.

3. Sw phu hop giira tén dé tai véi ndi dung nghién ciu cling nhu v6i chuyén nganh
va mé sb dio tao:

Noi dung dugc thuc hién trong dé tai sat voi di cuong da dat ra va dim bao tinh phu
hop véi tén dé tai.

Noi dung nghién ciru, tén dé taj pht hop v6i chuyén nganh nghién ctru 1a Sinh hoc thuc
nghiém véi m4 s6 8420114,

4. D0 tin cdy va tinh hi¢n dai ciia phwong phap nghién ciru di su dung dé hoan thanh
luan van: -

Nghién ctu duoc tién hanh vé&i cac quy trinh, vat liéu, thoi gian, dia didm duge moé ta ro
rang. Phuong phap nghién cir 13 thuong quy va hop 1y dam bao do tin cay cua két qua
nghién ciu.

5. Két qua nghién ciru ciia ludn vin:

Cac ngi dung nghién ctru di dugc thuc hién va mang lai mét sd két qua chinh nhu sau:

- B4 tuyén chon duge chiing N18 trong s6 10 ching vi nim bién c6 kha néng sinh tong
hop MPA. Bﬁng viéc phan tich cac dic diém sinh hoc va trinh ty ITS d3 xac dinh chiing
N18 thudc loai Penicillium oxalicum.

- P xéc dinh duge mét sb didu kién nuéi cay thich hop cho chiing Penicillium oxalicum
N18 sinh MPA cao gom: pH méi truong 14 6, nhigt dé nusi cay 14 28°C, the d6 15c 150
vong/ phut, nuéi cay 14 ngay trén moi truong CDYA véi ngudn carbon 13 sucrose va
ngudn nitro 13 peptone. Trong diéu kién ndy ham lugng MPA sinh ra dat 705 ,98 mg/l,
sinh khéi kho dat 5,7g/1.

6. Nhiimg han ché, thiéu s6t cita ludn viin v ndi dung, hinh thirc va ciu hoi:

- Noi dung téng quan vé nghién ciru dinh danh nim viét kha lan man, cin trong tim hon
chi 16 phuong phép truyén théng s€ danh gi4 nhiing tiu chi nao, phwong phép sinh hoc
phan tir s&€ str dung trinh tir nao dé phén tich. N6i dung tong quan 1.7 cling chi nén tp
trung vao giéi thiu anh hudng cac didu kién nuéi ciy t¢i ndm chi khéng nén néi chung
1a vi sinh vat. Néu c6 thé b sung thém téng quan vé cic phuong phap xic dinh va thu
nhén MPA tir nim.

- Phuong phdp dinh danh vi ndm bang sinh hoc phén tir (muc 2.3.2) hién dang dugc mé
ta chua diy du, cin bd sung. B sung phuong phép xic dinh kha nang tao axit trén
CREA, phrong phap xéc dinh sinh khéi kho ctia ndm,

- B6 sung i da hinh anh, s6 liéu minh chirng cho bang két qua 3.2,

- Con 4t nhiéy 151 chinh td, dich thuat, danh phap...can ra so4t va chinh sira: surcrose,
“qua trinh 1én men MPA”,

- M6t sb hinh anh nén chuyén sang phu luc: 3.14, 3.15, 3.18.




Cdu hoi

I. Chi ra sy khéc biét v& chirc nang khi tach chiét MPA bing HPLC va LC/MS (muc
2.2.2)7

2. Néu phuong phép xac dinh mat d6 bao tir ndm trong phwong phap 2.2.39

3. Viée sang loc 10 ching c¢6 kha nang sinh MPA tir 68 chung ban ddu dua trén tigy chi
nao?

4. Bing cach nao dé thyc hién viéc 1én men trong binh dung tich 10 lit véi the do lic
150 vong/ phit?

7. Néu tde gia chwa viét bai bio khoa hoc thi néi dung ciia luan van c6 thé duoc viét
thanh c4c bai bao dé gui ddng trén trén tap chi khoa hoc, sach chuyén nganh hoic tuyén
tap cong trinh hoi nghi khoa hoc cap quéc gia, quéc té hay khong?

- Téc gid chua c6 cong bé nao tir kbt qua nghién ctru clia minh, tuy nhién két qua nay ¢o
tiém nang dé viét thanh bai bdo guri ding trén tap chi khoa hoc hoic héi nghj khoa hoc
quéc gia.

8. Két luan chung (khang dinh muc dd dap img cic yéu cu dbi vai mét ludn vin Thac
s1; udn vin c6 thé dua ra bio vé dé nhan hoc vi Thac si dugc hay khéng?):

- NOi dung nghién ctru cua dé tai dap ng yéu cdu ctia mét ludn vin cao hoc dé ¢6 thé
dua ra Hoi déng bao vé dé nhan hoc vi Thac si.

Ha Ngi, ngay 09 thang 10 nam 2023

Ngudi nhin xét

Nguyén Xuin Canh




CONG HOA XA HOI CHU NGHIA VIET NAM
Boce lip — Tu do — Hanh phue

BAN NHAN XET PHAN BIEN LUAN VAN THAC Si

Ho va tén nguoi nhén xét Le Thi Thanh Thiy

Hoc ham, hoc vi: Tién sT, Nghién ctu vién cao cép

Chire danh trong H6i ddng: Phan bién 2

Co quan céng tée: Vién Thd nhuding Nong hoa (Vién Khoa hoc Néng nghiép VN)

Ho va tén hoc vién: Nguyén Hng Nhung

Tén dé tai: Nghién cdu ing dung mot sb chiing vi nim phan ldp tai Viét Nam
sinh hoat chét Mycophenolic acid (MPA) lam nguyén liéu dé san xuét thude

Chuyén nganh: Sinh hoc thue nghiém. M4 s6: 8 42 01 14

NOI DUNG NHAN XET

1. Tinh cap thiét, tinh thoi su, y nghia khoa hge va thue tién cia dé tai luin van:

Mycophenolic acid (MPA) 1a mét chét tc ché chon loc qué trinh téng hop
guanine va do do n6 c¢d kha niang khang khudn, khang nim, khang vi-rut, (rc ché mién
dich va chéng ung thu. Cac nghién ciu gan day da chimg minh r?mg MPA ¢6 tac dung
htu hiéu hoat déng chéng vi-rut chéng lai MERS-CoV, coronavirus & nguoi va
SARS-CaV-2 (Shen L, et al., 2019; Kato F, etal., 2020; Dowran R, et al., 2020). MPA
va cac din xudt clia néd da thu hat nhidy suw chil y tir cée nha héa hoc, sinh hoc va duge
ly hoc...

Trén thé gidi, MPA duge tdng hop chu yéu bing con dutng hoa hoc, tuy
nhién san pham MPA héa hoc thutng tap nhiém cdéc dan xudt khéng mong mudn nén
tén nhiéu cong stic va hoa chit cho viée tinh sach. Vi vy, hudng téng hop MPA tu
nhién tur vi sinh vt d& va dang duge quan tdm nghién ctu va hién ¢é nhidu két qua
khéa quan. Mycophenolic acid duoe sinh ra trong qua trinh 1&n men mot sb ching vi
sinh vat chi Penicillium nhu P, brevicompacium, P, stoloniferum, Proqueforn, .. v.v

Vi vay dé tai ludn vitn vit o y nghia khoa hoc va thuc tién, gép phén cung
cép dir liéu khoa hoc vé mot sb didu kién nudi céy ching vi ndm sinh téng hop
mycophenolic acid chi Penicillium tao tién dé cho viéc nghién ciru thu nhén hoat chét
nay lam nguyén liéu cho san xudt thude didu trj e ché mifn dich va chéng thai ghép
khi ghép mé. tang,

2. Sy khéng tring Hip clia dé (ai nghién etu so vai cde cdng trinh khoa hoe, fudn
viin da cong b ¢ trong va ngoai nwéce; tinh trung thue, ro ring va diy dg trong
trich din ¢ai liéu tham khio:

D¢ tai luén van khéng triung lap vai céce nghién ctru khac ¢ Viét Nam va Thé gidi.



Ludn vdn [a m6t phin két qua nghién ctru clia Dé tai doc lap cdp nha nude: “Nghién
el 1tng dung mét sé ching vi ndm phan lap tai Viét Nam sinh hoat chdt
Mycophenolic acid (MPA) lomnguyén ligu dé sdn xudl thuée” . Mi sb:
DTDL.CN.06/21.

3. Sw phu hop giita tén dé tai véi ndi dung nghién ctu eiing nhuw véi chuyén
nganh va ma sé dao tao:

Tén dé tai va ndi dung nghién ciru phi hop véi Chuyén nganh Sinh hoc thuc
nghiém va ma s dao tao
4. D§ tin edy va tinh hién dai cia phwong phap nghién ctiru da siv dung dé hoan
thanh ludn van:

Dé tai luan vin st dung cac phuong phap nghién ctu chudn da dugc cong b nén
dam bao do tin cdy
5. Két qua nghién ctru cia luin vin:

V& hinh thae coa ludn vin: Ludn van gdm 52 trang. Phan ma du: 03 trang;
Chuong |- téng quan tai liéu: 15 trang; Chuang 2-vét li¢u va phuong phap nghién ciu;
5 trang: Chuong 3-két qud thao ludn nghién ctu: 22 trang; Két ludn va kién nghi: 1
trang; Tai liéu tham khao: 55 tai ligu (tiéng Viét: 6 tai li¢u)

Luéin vdn di néu va minh chimg dugc su cdn thiét tién hanh dé tai; NOi dung
nghién cdu o rang, pha hop véi muce tiéu dé ra; B6 cuce luan vin pht hop, hinh thue
dat yéu cau: Céc bang biéu. dd thi minh hoa rd rang, hinh anh in mau dep

Két qua;

a) Tu Bo suu tap gidng da sang loc duoc 10 ching vi ndm bién 6 kha ndng sinh
[6ng hop MPA.

b) Tuyén chon dugc ching vi nim N18 ¢6 kha nang téng hop MPA cao.

¢) Ching N18 dugc phéan loai thude vé loai Penicillium oxalicum

d) Diéu kién nuéi cdy thich hop cho ching Penicillin oxalicum N18 gbm pH =
6, nhiét dé 28 °C, tée do lic 150 vong/phut, thoi gian nuéi cdy 14 ngay, moi
trudng CDYA la mét trudmg thich hop nhét cho sinh trudmg va sinh tong hop
MPA. Ngudn cacbon surcrose va ngudn nito peptone la ngudn dinh dudng
thich hop nhat cho sinh téng hop MPA.

e) Khi duge nudi cdy trong méi trudng va diéu kién thich hop sau 14 ngay
chiing N18 sinh ham lugng MPA dat 705,98 mg/L, sinh khdi khé dat 5,7 g/L,
ting ham lugng MPA tich I8y 1&n 1,33 14n so voi didu kién nudi ce"ly ban dau.

f) Ludn viin ciing dd ¢4 nhiing binh lufin vé két qud va lién hé véi nhidu tai lidu
nghién ctu mai nhit vé cde anh hudng cia didu kidn moi truomg dén sinh
Ong hop MPA cua cdc chung vi sinh vat chi Penicilliim

6. Nhitng han ché, thiéu sot ciia lufin vin vé ndi dung, hinh thire va ciu hoi:

Luan vin da thé hién duoc cdc két qua nghién ciru dat muc tiéu dé ra, tuy nhién
can chinh stra cho logic va khoa hoc hon
- Phin me ddu: trang 1- BS sung (én tic gid. nam xudt ban vao trich din va sta dogn

van “Céac nha khoa hoe [5.6]. da sinh tdng hop MPA (U cde chang vi ndm™. Nén ¢6 dén




dit thém vé thire trang nghién ctru hién nay vé sir dung vi sinh vat sinh téng hop MPA
dé néu bat tinh cép thiét cua dé tai ludn van

- B6 sung cac noi dung nghién ciru ctia dé tai luan vin

- Téng quan tai liéu:

+Ra sodt, chinh sra 18i chinh t4 va nghia ctia mot sd doan vén, nén cé trich tén tac gia,
ndm xuit ban trude mai doan trich din va chdt cudi cau 13 sé thir tu tai liéu tham khao
+ Vidu: trang $- Céc ching vi sinh vat duge dot bién va cai tién mo; trudmg dé thuc
hién 1€n men thuong mai san pham cong nghiép. Cdc chiing cdi tién nhu viy cé thé
lam gidm chi phi cla quy trinh v&i ning suat ting va cling ¢ thé ¢é mdt s6 dic diém
mong mudn chuyén biét [16].

+1rang 6- Tuy nhién. ti 1& nhan 2idng khac nhau trong cac nghién ctiu trude day. Ti 1é
nhan gidng 4% va 5% duge str dung trong quy trinh 1én men MPA [5]. Tuy nhién, d
st dung dich nhéan giéng 0,5 ml (5.9 x107 ml-1) dé céiy véo binh lic 250 ml chia moi
trudng 50 ml trong qud trinh tao MPA (6i da ELl,

+Trang 10: bo doan van “Vi vdy, trong nghién ctu nay phan loai ching N18 duoc két
hop hai phuong phdp: dic diém hinh thai va giai trinh tw ving gen ITS dé phéan loai
dén loai cic chiing ¢6 tiém nang ung dung vao thue tién”

+Tai liéu tham khao sé 37 (ndm 1989) qud cii ¢ thé thay thé béng tai liéu mdi hon

- Chuong 2. Dbi tuong va phuong phap nghién ctu

-Bé sung dia diém va thoi gian nghién ciru

-Phuong phéap nghién ciu:

F Mue 2.2.3, Khao sét dnh hudng cua cée diéu kién nudi cdy 1én sinh tong hop MPA
wng nghién et (trang 21) bd sung chi tiéu theo doi

cua ¢
+Bé sung phuong phap xur ly s6 liéu

-Két qua va thao ludn:

+ Bang 3.1 B4 sung théng tin hinh théi khudn lac dugc md ta trén moi truomng nudi cdy
nao

+Bd sung tai ligu tham khao cho két qua trang 30: “Bao tu day dic, két thanh dam co
mau xanh hoi vang vira phai (ISCC-NBS sé 136) dén méau xanh 6 liu xdm (s6 127);
khong tiét sic 18, mat dudi khudn lac ¢ mau vang nhat hoge ving vira phai (sé 87)
sang mau vang xdm dam (s6 91) (Hinh 3.4 P

+ B sung két qua nhdn xét dinh luong ham lugng MPA ctia ching N18 (ham luong
bao nhiéu |a cao?)

- Két luin: B3 sung ké( qua dinh lugng ham lugng MPA ctia chung N18

-Rd sodl 16i chinh ta

-Tai liéu tham khéo: cin sép xép lal

“Chu héi: Tur cde két qua thu dugce cia dé i luan van, hoc vién co du dinh gi trong
tuong lai dé tiép tuc hudng nghién ey nay "‘U'ng dung céc vi sinh vt sinh tong hop
MPA™



7. Néu tac gid chua viét bai bdo khoa hoc thi ndi dung cia ludn viin 6 thé duge
viét thanh cdc bai bso dé gii ding trén trén tap chi khoa hoc, séch chuyén nganh
hodc tuyén tdp cong trinh hi nghi khoa hoc cip qube gia, qubc té hay khéng?
N6 dung cta ludn van ¢é thé duge viét thanh céc bai bao dé gui ddng trén trén tap
chi khoa hoc. sdch chuyén nganh hodc tuyén tip cong trinh hdi nghi khoa hoc cép
quée gla
8. Két lufin chung (khfmg dinh mire d§ ddp Gng cac yéu ciu ddi voi mot luin vin
Thac si; ludn viin ¢6 thé dwa ra bio v¢ dé nhén hoe vi Thac st dwge hay khong?):
Tuy cin phai stra chita va bé sung mét s& diém cho chinh xdc hon nhung nhin
chung Ludn van da néu duge tinh cdp thiét. ndi dung nghién ciiu phtl hop. cée két qua
nghién ciru dat duge dap (mg muc tiéu dé ra va dat yéu cdu cua mot Ludn van Thac st
chuyén nganh Sinh hoc thue nghiém. Ludn vin cé thé dua ra Hoi déng chdm luan vin
dé hoc vién nhan bing Thac sy.
Ha Noi, ngay 9 thang 10 nim 2023

Ngudi nhin xét

(Ky, ghi 13 ho tén)

A

TS. Lé Thi Thanh Thiy

- Nhgn xét diege lam thanh 02 ban, ¢6 chit ky ciia nguoi nhan xét vé gii vé phong Péo tao
02 ngéy trede budi bio vé,

- Diachilién hé: CV, Nguyc?n Thi Minh Tdm phong Dao tao, Hoc vién Khoa hoc vés Céng
nghé, Vién Hen ldm Khoa hoc vé Cong nghé Viét Nam. 18 Hodng Quic Viét, Céu Gidy,
Ha Nii. DTO2438689977- 0946082099



VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN DPéc lap - Tu do - Hanh phiic
HOQC VIEN KHOA HQC VA CONG NGHE

~ BAN GIAI TRINH CHINH SUA LUAN VAN
THEO KET LUAN CUA HQI PONG PANH GIA LUAN VAN THAC SI

Ho tén hoc vién: Nguyén Hong Nhung Lop: BIO21A
Tén dé tai ludn van: Nghién ctru mot s6 diéu kién nubi chy ching vi ndm sinh tong
hop Mycophenolic acid
Nganh: Sinh hoc thye nghiém
M3 sb: 8 42 01 14
Ngudi huéng din khoa hoc: 1. PGS.TS. Nguyén Phuong Nhué
2. TS. Hoa Thi Minh Tu
Ngay bao vé ludn van: 24/10/2023

Cin ¢ bién ban hop hoi dong danh gia luan vin thac si, hoc vién da chinh
stra ludn vin nhu sau:

‘G| KHOA
Z

Noi dung dé nghi bd sung,
chinh stra

STT Noi dung dé bé sung, chinh sira

Do day l1a phuong phép rt co ban da luge
b6 bét phan k¥ thudt PCR trang
10,11,12

Tdng quan dinh danh nén viét
ngan gon hon

ba bé sung d0 phong dai anh: Hinh 3.5
cuong dinh bao tir chung N18 & vat
kinh 40X, trang 27

B6 sung phuong phap xac dinh
2 MPA tur nam, b6 sung hinh anh

3 Phan m& diu bd sung tén tic D3 bd sung tén tac gia trich dn phan
gia [5,6] trang 1
2 in A s P43 b6 sung muc tiéu va noi dung
B0 sung muyc ti€u va ndi dung T A I
4 nghién clru trong phin cudi mé dau

nghién clru g 3




R4 soat 161 chinh ta, tai liéu
5 tham khao phuong phap xir Iy
s0 liéu thong ké

Di ra so4t 16i chinh t, d& bo sung
phuong phap xur ly thong ké, trang 19.

Ha Noi, ngay O° thing /1 /) nam 2023

CHU TICH HOI PO TAP THE HUONG DAN HOQC VIEN
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XAC NHAN CUA HQC VIEN

KHOA HQOC VA CONG NGHE
KT. GIAM bOC

PHO GIAM BOC




