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ich c6 hiéu qua vuot troi so voi chung hoang dai va co kha ning 4p dung san xuét

rapamyxin trén quy mo cong nghiép.
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Linh vue k¥ thuit dwoc dé cip

Giai phap hitu ich dé cdp dén ching xa khuin Streptomyces rapamycinicus
VTCC 940001 la ching di dwoc cai bién di truyén tir chung Streptomyces
rapamycinicus DSM 41530. Chung Streptomyces rapamycinicus VICC 940001 da
dugc chén thém 1 phién ban cta gen diéu hoa duong rapG va plasmit pSET152 vao
hé gen gitp lam tang hi€u qua sinh téng hop rapamyxin cao gip 6,5 1an so v6i chung

hoang dai.
Tinh trang ky thuét caa gidi phap hiru ich

Xa khuan (Actinomycetes) 1a mot nhoém vi sinh vat thude 16p Actinobacteria, bd
Actinomycestales, thuoc nhom Gram duong. Thuat nglr “actinomyces”, xudt phét tir
tiéng Hy Lap, c6 nghia 1 mang ca dic diém cua vi khudn va ndm. Xa khuan co6
khoang 100 chi v&i hon 1000 loai. Tir lau, xa khuan dugc biét dén nhiéu véi kha nang
san xuat cac chit thi cip cé hoat tinh sinh hoc. Trong s6 22.500 hop chat c¢6 hoat tinh
sinh hoc tir vi sinh vat, s6 chat thu tir xa khuan chiém 45%, 38% tir nam soi va 17% tir
cac loai vi sinh vat khac.

Streptomyces rapamycinicus thudc chi Streptomyces duoc cac nha khoa hoc
Brazil phan 1ap vao nhiing ndm 1960 tu mau dét thu duoc ¢ viung nai Rapa Nui, Chile.
Pay 1a chung xa khuan c6 kha ning sinh chét khang sinh rapamyxin. Rapamyxin duoc
bao cdo lan dau tién vao nam 1975 tir loai Streptomyces hygroscopicus va dugc biét
dén nhu mot khang sinh c6 kha ning khing nam Candida albicans— giy bénh pho
bién & ngudi. Rapamyxin c6 d¢ dac hiéu va doc tinh tuong dbi thép va duoc hép thu
t6t & chudt va cho. Tuy nhién, tinh khdng ndm ctia rapamyxin khong duge tng dung
nhiéu vi nhitng tic dung phu khi thir nghiém lam sang trén chudt va co ché khang nam
chua ro rang. Sau do, rapamyxin gay 4n tugng véi cac két qua nghién ctru vé kha ning
khéng khdi u, trc ché mién dich, bao vé than kinh va chong ldo héa. Ddc biét, kha

nang uc ché mién dich cua rapamyxin da dugc (mg dung dé san xuat thuéc chong thai
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ghép dudi tén thuong mai la Sirolimus va thuong dugc st dung diéu tri cho cac bénh
nhan ghép tang. Day la mot trong s6 it khang sinh duoc Cuc quéan 1y Thuc pham va
Dugc pham Hoa Ky (FDA, Food and Drug Administration) chép nhén st dung (thang
9/1999) trong bénh vién cho cac truong hop ghép tang.

Rapamyxin c6 nhiéu ung dung trong y khoa nhung hiéu qua san sinh rapamyxin
cia ching hoang dai con nhiéu han ché. V6i muc tiéu ting cudng kha ning sinh
rapamyxin cua vi sinh Vét, nhom tac gia da st dung cac ky thuat di truyén dé chén
thém mot phién ban ciia gen diéu hoa duong rapG vao hé gen cua ching Streptomyces
rapamycinicus DSM 42530 hoang dai. Chung Streptomyces rapamycinicus dot bién
mang 2 phién ban gen rapG (VICC 940001) da duoc ding ky vo1 Béao tang gidng

chuén Vi sinh vat, Vién vi sinh vt va Cong nghé Sinh hoc, Pai hoc Qué)c Gia Ha Noi.
Bén chat k§ thuit ciia giai phap hiru ich

Giai phap hitu ich d& xudt ching xa khuan Streptomyces rapamycinicus dot
bién mang 2 phién ban gen diéu hoa duong rapG va chita plasmit pSET152 c6 kha

ning sinh téng hop rapamyxin cao hon so véi ching hoang dai.

Mot muc tiéu khac dat ra la diéu kién toi wu cho sinh téng hop rapamyxin cua
chung dot bién.

Sau mdt thoi gian nghién ctru va thir nghiém, nhom tac gia giai phap hitu ich da
tao ra chung Streptomyces rapamycinicus c6 kha nang tang sinh rapamyxin cao gip

6,5 1an so v&i ching hoang dai.

Do d6, theo mot khia canh, giai phap htru ich dé xuat chang Streptomyces
rapamycinicus dugc cai bién di truyén mang 2 phién ban gen rapG c6 kha nang sinh
téng hop rapamyxin cao gap 6,5 lan so v6i chiing hoang dai

Theo mot khia canh khac, giai phap hitu ich dé cap dén moéi truong toi wu dé
tang kha nang sinh tong hop rapamyxin ctia ching xa khudn da duogc cai bién di

truyén.
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Cac dau hiéu va cac diac diém ndi bat cua sang che sé duoc hiéu day du va

duoc danh gia ding tir phdn mb ta chi tiét sau day dua trén cc hinh v& kém theo.
M6 ta vin tit cac hinh vé
Hinh 1. So db thiét ké vecto pSET152/rapG

Hinh 2. So séanh trinh tu rapG trong vecto tach dong pGEM/rapG va trinh tu
rapG trén Genbank

Hinh 3. Phén tich bang southern blot cia chung S. rapamycinicus DSM 41530
hoang dai va chung S. rapamycinicus VTCC 940001 dot bién
Hinh 4. Hinh anh khuin lac cta chang S. rapamycinicus VTCC 940001 nudi

trén moi truong ISP2 ¢ 28°C trong 8 ngay

Hinh 5. Mdc dd sinh tong hop rapamyxin cia chung S. rapamycinicus DSM
41530 (cOt mo) va S. rapamycinicus VICC 940001 (cot dong mau xam) trong cac
mdi trudng (A), mdi trudng cb bd sung 15 g/L glyxerol (B) va mdi trudng cd b sung
10 g/ Lbot dai hdi (C).

Hinh 6. Nong d6 rapamycin trong dich nuoéi ciy cua chung S. rapamycinicus
DSM 41530 va S. rapamycinicus VTCC 940001 trong ciac mdi truong MDI b
sungl5 g/L glyxerol va dich chiét dai hdi
Mo ta chi tiét giai phap hitu ich

Sau day, cac khia canh va phuong an cta giai phap hitu ich sé dugc mo ta mot
céch chi tiét trong phin “Mb ta chi tiét giai phép hitu ich”.

Chung vi sinh vdt va moi truong nuoi cdy

Chung xa khuédn Streptomyces rapamycinicus DSM41530 cung cap tir Bao tang
vi sinh vt va té bao, Vién Leibniz, Ptc. Vi khuan Escherichia coli ching DH50. va
ching ET12567(pUZ8002) dugc cung cép boi phong Nghién ciru va phat trién cong
nghé, Vién Vi sinh vit va Cong nghé sinh hoc, Dai hoc Quéc gia Ha Noi. N4im men

Candida albicans VTCC 40674 do Bao tang gidng chuan vi sinh vat (VTCC), Vién Vi
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sinh vét va Cong nghé sinh hoc cung cép. Cac moi trudng st dung trong nghién ciru

duogc ligt ké

trong bang 1.

Bang 1: Cac moi truong nudi cay vi sinh vat

Ky hiéu moi Thanh phan méi truong (g/L)
truong
YS Cao ndm men 2 Agar 16
Tinh bot 10
MD1 Dextrin 40 Pau tuong 30 NaCl 5
Na,HPO, 3 L —Lysin HCI 2
pH 5,0
MD2 Glucoza 20 KH,PO, 5
bau tuong 20 pH 6,0
MD3 Glucoza 6 Pau tuong 10 K,HPO, 0,025
Sorbitol 8 pH 6,5 (NH,),S0, 0,2
MD4 Glucoza 22 (NH,),S0,5,3 ZnS0,.7H,0 0,06
Cao Malt 10 NaCl 5 MgSO,.7H,0 0,06
Casein 0,3 Na,S0,0,3 FeSO,.7H,0 0,1
pH 7.2 KH,PO, 4 MnSO,.H,0 0,012
CaCO; 3
ISP2 Cao Malt 10
Cao nim men 4
Glucose 4
Bang 2 Trinh tu cac oligonucleotit st dung trong nghién ctru
Tén mdi Trinh tu Gen/vecto
prapGF 5’-GGTCTAGAACCAACGGCGCTGGAGCGGAG-3’ rapG

prapGR 5’-GGTCTAGAGGTCAGCTGTCGGTCAGCCCGGTTG-3’

M13F(-29) | 5’-CACGACGTTGTAAAACGAC-3’ MI13

MI13R(-20) | 5’-GCGGATAACAATTTCACACAGG-3’
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Tao dong vecto pSET152/ rapG

Doan gen rapG dugc khuéch dai bang phuong phap PCR st dung may PCR
Mastercycler proS (Eppendorf, Puc) tr ADN cua chung xa khuan Streptomyces
rapamycinicus DSM41530. Trinh tu doan moi rapGF va rapGR st dung dé khuéch dai
gen rapG duoc thé hién chi tiét tai Bang 2. Phan tng PCR duoc thuc hién véi chu
trinh nhiét: 95°C - 5phit; (95°C - 30 gidy, 62°C- 15 gidy, 72°C- 1 phat 30 gidy) x 30
chu ky; 72°C - 7 phut. Kich thuéc san pham PCR duoc kiém tra bang dién di trén gel
agaroza 1% véi hi¢u dién thé 100V trong 20 phit va st dung thang chuan ADN.

San pham PCR trén gel dugc tinh sach bang bo kit tinh sach san phdm PCR
(Bioneer, Han Qudc). Nong do va chat luong ADN duoc kiém tra bang nanodrop
trude khi thuc hién ndi véi vecto tach dong pPGEM dé tao ra vecto pGEM/rapG. Gen
rapG trén pGEM/rapG dugc gidi trinh ty su dung doan moi M13F(-29) va
M13R(-20). Trinh tu rapG dugc so sénh voi trinh tw da cong bd trén NCBI dé chic
chin khéng c6 dot bién gen xdy ra trong qué trinh thi nghiém. Sau d6, pPGEM/rapG
dugc cit voi enzym gidi han Xbal (Neb, MY). Hdn hop cit gom 17l plasmit
pGEM/rapG sau tinh sach, 2pl dung dich dém, 1ul Xbal dugc u ¢ 37°C trong 2 gio.
Trong mot phan ung doc 1ap, plasmit pSET 152 sau khi duoc kiém tra chat luong va
ndng d6 duoc cht voi Xbal. San pham cit duge kiém tra bang dién di trén agaroza 1%.
San pham cat dang kich thude duge tinh sach tir gel agaroza.

Phan ung ndi dugc thuc hién gbém: 7ul H,0, 2ul plasmit pSET 152 da cit, 10ul
rapG da cit, T4 Buffer 2pl, T4 Ligase 1ul, hon hop G ¢ 22°C qua dém. San phdm nbi
duoc bién nap vao té bao kha bién E. coli DH5a va trai trén moi truong LB b6 sung
khang sinh apramyxin 50mg/l, IPTG 1M, X-gal 20mg/l. Nhing khuén lac cta té bao
mang plasmit pSET/rapG c6 mau trang trén moi truong chon loc. Céc khuén lac mau
tring dugc kiém tra bang PCR doan M13 trong plasmit va gen rapG. Khuén lac sau
khi duwoc kiém tra s& nudi trong dich thé LB va bao quan ching & -80°C.

Tao dong xa khudn dot bién

E. coli ET12567(pUZ8002) mang vecto gay dot bién duoc tiép hop véi bao tu
chung xa khuan S. rapamycinicus DSM41530. Sau 5 dén 8 ngay, cac khuén lac cta
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chung xa khuin dot bién mang plasmit tai t6 hop pSET152/rapG duge ciy chuyén
sang dia moi truong MS bd sung apramyxin 10mg/l. Chung xa khudn c6 kha ning
moc trén moi truong c¢d khang sinh duoc lua chon. Sau d6, ADN tong s6 cuia chting xa
khudn duoc tach sé luong 16n bang kit E.N.Z.A Bacterial DNA kit (Omega, My). Hé
gen cua chung xa khuin duoc cit bang enzym giéi han EcoRI va HindIII thanh nhiéu
manh nhé. San phém duoc st dung cho k¥ thuat lai Southern blot voi dau do 1a doan
gen rapG cé gan tin hidu phong xa. Két qua duoc in ra trén phim am ban.

Dinh lwong rapamyxin

Rapamyxin dugc tach tir sinh khéi cua chung xa khudn: Xa khuan nuéi trén dia
thach YS trong 96 gio & 30°C. 10 thoi thach véi duong kinh 4mm dugc nudi trong cac
moi truong dich thé (bang 1), nudi lic 200 vong/phut & 28°C trong 72 gid. Sinh khoi
sau ly tim duoc b sung 7,5ml etanol, vortex trong 10 phut va lac qua dém & nhiét do
phong. Ly tam 4000 vong/phut, 20 phat v thu dich sau tich, phan sinh khoi dem sdy
kho dén khéi luong khong ddi dé xac dinh DCW. Dich sau tich duge pha loang 10 1an
v6i metanol dugc phan tich bang HPLC. Hé thong HPLC st dung cdt Eclipse XDB-
C18 (4,6x150mm, 5um), téc o dong 1,2ml/phut, hai pha dung dich ctia hé théng gom
pha A 1a nuéc miliQ va pha B 1a dung méi axetonitril 100%, voi ti 1¢ duoc liet ké tai
bang 3. Rapamyxin dugc phat hién tai budc song hap phu 13 272nm.

Bang 3. Ti 1€ hai pha dung moi qua c6t HPLC

Thoi gian Dung moi
(phut) A-H,0 (%) B — axetonitril (%)

0.00 85 15

300 85 15
25,00 15 85
29,00 15 85
32,00 85 15
35,00 85 15

Vi du thwe hién giai phap hiru ich
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Sau day, gidi phap hitu ich s& duoc minh hoa chi tiét hon qua cac vi du thuc
hién cu thé dudi ddy. Tuy nhién, gidi phap hitu ich khong bi gidi han ¢ cc vi du nay,
ma pham vi bdo hd cua giai phap hitu ich s&€ dugc xac dinh dya trén cac diém yéu cau

bao ho kem theo.
Vi du 1: Cai bién di truyén ching Streptomyces rapamycinicus VITCC 940001

Gen rapG dugc nhan lén s6 luong 16m bang phan tng PCR sir dung hai cap moi
dac hiéu rapGF va rapGR. San pham PCR c6 kich thudc 1 kb trén gel agaroza 1%.
Sau khi tao dong thanh cong gen rapG su dung vecto pGEM tao ra plasmisd
pGEM/rapG, trinh tu rapG duge xéac dinh chinh xac 100 % so vai trinh tu da cong bd

cua gen rapG trén ngan hang gen thé gidi (https://www.ncbi.nlm.nih.gov/) (Hinh 2).

Sau khi tiép hop dé chuyén plasmit pSET152/rapG vao bao tir cia ching S.
rapamycinicus hoang dai, cac khuan lac c6 tiém ning da cai bién di truyén dugc kiém
tra bﬁng PCR v6i cdp doan mdi M13F va M13R. Két qua, doan gen dugc khuéch dai

c6 kich thude xap xi 1 kb, diing véi kich thude cua gen rapG can chén vao hé gen.

Sau khi cat hé gen béng enzym gidi han HindIII va thuc hién lai sourthen blot,
két qua cho thay c6 hai phién ban rapG trong hé gen cua chung dot bién so véi 1
phién ban rapG cla ching hoang dai (Hinh 3). Nhing két qua nay cho phép két luan,
nhoém tac gia da thanh cong trong viée cai bién di truyén, chén thém 1 phién ban gen
rapG vao hé gen cla chung ching S. rapamycinicus DSM 41530. Chung dot bién
mang 2 phién ban cta rapG duoc luu trit tai véi Bao tang gidng chuan Vi sinh vat,
Vién vi sinh vit va Cong nghé Sinh hoc, Pai hoc Quéc Gia Ha Noi véi ma s0 S.
rapamycinicus VTCC 940001. Hinh anh khuén lac cia VICC 940001 dugc mo ta o
hinh 4.

Vi du 2: Anh huéng ctia méi truong dén kha nang sinh rapamyxin

Khéa nang sinh rapamyxin cua chiing hoang dai va chung cai bién di truyén
duoc kiém tra trén moéi truong MD1, MD2, MD3, MD4 va ISP2. Trong moi truong
MD2, luong rapamyxin trong dich 1én men cia ching VTCC 940001 khac biét mang
tinh chat thong ké. Nong d6 rapamyxin cua chung VTCC 940001 dat 27,4 mg/l khi
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1én men trong moéi truong MD2 va cao nhat dat 51,5 mg/l trong méi trudng MD3

(Hinh 5A).

Glyxerol 14 ngudn cacbon dé kiém va st dung nhiéu trong I1én men thu sinh
khoi hodc cac chét c6 hoat tinh sinh hoc tir vi sinh vat. Do d6, nghién ctru anh huong
va ti wu nong do glyxerol bd sung trong moi trudng giup tang hiéu qua sinh
rapamyxin la can thiét. Glyxerol dugc bd sung vao cac moi truong nghién ciru dé lén
men ching hoang dai DSM 41530 va chung cai bién di truyén VTCC 940001 (Hinh
5B). Két qua, glyxerol gip ting dang ké luong rapamyxin tong hop cia ca chung
hoang dai va chung céi bién di truyén. Tuy nhién, anh hudéng cua glyxerol phu thudc
vao mdi trudng nudi cdy va ching nghién ctru. Vi du, hiéu qua ting sinh rapamyxin
dbi v6i chung hoang dai rd rét nhét trong méi truong MD3, trong khi viée bd sung
glyxerol trong méi truong MD1, MD2, MD4 va ISP2 khong giup cho chung hoang
dai ting kha nang sinh rapamyxin. Déi v6i chimg cai bién di truyén VTCC 940001, sy
c6 mit cua glyxerol trong mdi truong MD1, MD3, MD4 giap tang ndng do rapamyxin
trong dich 1én men. Do d6, su khic biét rd rét trong kha ning sinh rapamyxin cua
chung cai bién di truyén so véi ching hoang dai thé hién o khi 1én men trong mdi
truong MD1/glyxerol. Nong d6 rapamyxin trong mdi truong MD1/glyxerol ctia chung
hoang dai va ching dot bién 1an luot 14 32,7 va 211,3 mg/L. Do d6, kha nang san sinh
rapamyxin trong méi truong MD1/glyxerol cia chung S. rapamycinicus VICC
940001 theo gidi phap hitu ich ghp 211,3/32,7 ~ 6,5 lan ching hoang dai S.
rapamycinicus DSM 41530.

Axit shikimic 1a mét chét tham gia vao qua trinh sinh téng hop rapamyxin, do
do6 ching duoce tin 1a ¢6 anh huong tich cuc dén qua trinh sinh tdng hop ramaycin.
Trong nghién ctru nay, chung toi lam rd anh huong cua axit shikimic dén kha ning
sinh rapamyxin ctia ching hoang dai va chung dot bién. Axit shikimic c6 nhiéu trong
qua cua cay dai hoi Llicium verum. Mot s nghién ctru chi ra rang, nudc dun soi 1a
cach hiéu qua dé chiét xudt axit shikimic tr qua cta cy dai hdi. Do d6, chiing toi st
dung truc tiép bot dai hdi trong dich thé ¢ 121°C, trong 20 phut. Két qua, dich chiét

dai héi c6 tac dung ting cuong kha nang sinh tong hop rapamyxin cua ca ching hoang
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dai va ching cai bién di truyén so véi mdi truong gbc khong bo sung dich chiét dai
hdi. Chung cai bién di truyeén ting lugng rapamyxin 1én 3,2 l4n trong mdi trudng MD?2
¢ b6 sung dai hdi so voi moi truong gbe MD2. So sdnh gilta chung cai bién va chung
hoang dai, lugng rapamyxin sinh ra cua hai chung van khac biét mang tinh thong keé

khi ¢6 mat dai hoi & mdi truong MD1 va MD2 (Hinh 5C).

Khi bd sung ca glyxerol va bot dai hdi, ndng do rapamyxin trong dich 1én men
cua ching hoang dai ting dang ké so v6i moi trudng gde, moi truong b sung glyxerol
va moi truong b sung dai hdi (Hinh 6). Tuy nhién, su c6 mit cua glyxerol va dai hoi
khong lam tang nhiéu kha ning sinh rapamyxin cua chung cai bién di truyén. Diéu nay
c6 thé 1§ giai do bot dai héi chira axit shikimic 13 chit trung gian trong qua trinh tong
hop rapamyxin. Su c¢6 mat cua chét nay giup chudi phan tng sinh rapamyxin trong té
bao dugc ddy manh. Pong thoi, ching S. rapamycinicus ¢6 kha nang st dung glyxerol
dé sinh rapamyxin tt nhét so v6i cac ngudn cacbon khéc. Két qua, chung hoang dai
c6 thé sinh tong hop rapamyxin t6t nhat khi c6 mat ca 2 chat glyxerol va axit shikimic
trong dai hdi. B6i v6i chiing cai bién di truyén VTCC 940001, sy ¢6 mat ciia gen diéu
hoa duong rapG 1a mot nhan t6 gitp ting cuong chuyén hoa trong chu trinh sinh tong
hop rapamyxin dat dén d6 bio hoa. Do do, sy c6 mat clia axit shikimic khong thé gitp
tang sinh rapamyxin cua té bao VTCC 940001. Bén canh d6, ching dot bién khong
lam thay d6i kha ning su dung glyxerol dé sinh rapamyxin cta chung ban dau. Két
qua, khi bd sung glyxerol, chung dot bién tang sinh toi da lugng rapamyxin, gép 4,1
lan so voi méi trudng khong b sung glyxerol va duy tri khi bd sung bot hoa hdi trong
méi truong. Tir két qua cho thdy, mi trudng tot nhat cho ching VTCC 940001 1a mdi

truong MD1 bd sung glyxerol hodc méi trudng MD1 bd sung glyxerol va bot hoa hoi.
Hiéu qua dat dugc cua giai phap hitu ich

Chung xa khuan Streptomyces rapamycinicus VTCC 940001 cai bién di
truyén c6 kha ning téng hop rapamyxin cao hon gip 6,5 lén so v6i chung hoang dai.
Mbi truong ot nhét cho ching VICC 940001 la méi truong MDI1 bd sung 15 g/1
glyxerol. Chung VTCC 940001 theo giai phap htu ich c6 tiém nang trong viéc tmg

-10-
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dung san xuét rapamyxin trén quy md cong nghiép gilp ting nang sudt va giam gia

thanh san pham.

-11-
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YEU CAU BAO HOQ

1. Ching xa khuin Streptomyces rapamycinicus VICC 940001 duoc cai bién di

truyén mang 2 phién ban ctia gen diéu hoa duong rapG, trong do:

ching nay duoc cii bién di truyén tir chung Streptomyces rapamycinicus
DSM 41530;

ching nay chira 1 gen rapG trong hé gen, va chira plasmit pSET152 mang
thém 1 ban sao cta gen rapG nay;

chung nay c6 kha nang sinh téng hop rapamyxin cao gip 6,5 lan chung
hoang dai khi nuoi cay trén moi truong MD1 ¢6 b6 sung glyxerol bao gdm
cac thanh phé‘m (g/1): dextrin 40, dau tuong 30, NaCl 5, Na2HPO4 3, lysin
HCI 2, glycerol 15, pH 5,0; va

chung nay dugc luu gitr tai Bdo tang Giéng chuén vi sinh vat (VICC), Vién
Vi sinh vat va Cong nghé Sinh hoc, Dai hoc Quéc Gia Ha Noi.

-12-
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