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I. Sang ché cling dé cap dén phuong phép tao ra chung nay bao gdm céc bude: (a) thiét ké

plasmid tai t6 hop chira gen kép ist-acyB2; (b) bién nap plasmid nay vao ching tao ra

isovaleryl spiramyxin I dé thu dugc chung WSJ-IA. Muc isovaleryl spiramyxin I duoc tao
ra bang qua trinh 1én men cia ching WSJ-IA nay duoc gia tang 1,7 1an va hiéu suat 1én
men cta nd gia ting 4,14 1an khi so sanh v6i chung chi chia gen ist duy nhat.
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Linh vue ky thuit dwec dé cap

Séng ché d& cap dén viéc thu nhan ching vi khudn tao ra chit khang sinh thanh
phan don véi ham luong va hiéu sudt cao bing cach thiét ké bang k§ thuat didu hoa

gen.
Tinh trang ky thuét ciia sang ché

Bitespiramyxin (tén ban ddu: Shengjimyxin) [patent sb: ZL97104440.6] 1a dan
Xuét cua spiramyxin tao ra dugc bang cach isovaleryl héa nhém hydroxyl & vi tri 4”
ctia nhém chitc mycaroza trong phan tir spiramyxin. N6 duogc tao ra bing cach st
dung k¥ thuét‘thiét ké gen, dé tao ra t6 hop hé gen vi khudn gifra gen ist isovaleryl
spiramyxin cua streptomyces chiu nhiét va spiramyxin. Bitespiramyxin c6 hoat tinh
twrong d6i manh chéng lai vi khudn Gram duwong, dic biét 1a Streprococcus
pneumonia, Mycoplasma pneumonia va chlamydia, né thé hién hoat tinh khéang vi
khuén chéng lai vi khudn khang khang sinh p-lactam va erythromyxin nhu influenza
bacillus, Legionella, Clostridium perfringens; né thé hién su khang chéo hoan toan
d6i véi cac hoat chét twong tu. Bitespiramyxin c6 tinh chét thu hat béi chit m&
twong ddi cao, qua trinh hip thu qua dudng tidu hoa cta né 1a nhanh véi d6 thdm vao
mo va su phan b rong trong co thé va thdi gian duy tri dai. Do d6, né c6 tac dung
sau khang sinh t6t. Thir nghiém 14m sang pha IIT ddi v6i Bitespiramyxin dugc tao ra
bing k§ thuat thiét ké gen da dugc hoan tt, két qua cho thiy tac dung didu tri va do
an toan tot. Pon xin cp chirg nhan duoc chit méi loai I d& dugc xtc tién dbi véi
duoc chat nay.

Nghién ctru 14m sang cho thy Bitespiramyxin 14 khang sinh ¢6 hidu qua va an
toan. Tac dung diéu tri ctia né c6 thé so sanh véi khang sinh azithromyxin, thuong
dugc cong nhan 1a khang sinh macrolit t6t nhit hién nay. Tuy nhién, do thuc té
Bitespiramyxin 14 dugc chit da thanh phan, déi vé6i cac nd luc dé tao ra quy trinh bao

ché vién nén dé c6 thé thu dugc san phim c6 ty 16 thanh phan c6 thé kidm soét duge
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va chét luong 6n dinh, yéu ciu vé sy kiém soat qua trinh chiét ciing nhu qua trinh
tinh ché 13 twong d6i nghiém ngit, va quy trinh khao sat chat lugng 1a phic tap.
Trong khi d6, dé nang cao hiéu qua didu tri clia no, can thiét phai phét trién ché
phdm tiém ciia n6. Pa biét ring ché pham tiém mang lai tac dung diéu tri nhanh, dic
biét c6 thé sir dung cho nhitng bénh nhén bi bénh trAm trong hodc cdc bénh nhan
khong thich hop dé dung thudc qua dudng miéng. Chic chin 14 thudc tiém yéu cau
nghiém ngit hon vé viéc kiém soat chit luong.

Qua trinh tao ra Bitespiramyxin da thanh phan bing vi khudn twong tmg dugc
bt ngudn tlr cac dic tinh da thanh phén cia spiramyxin. La su phat sinh ngudn gdc
ciia Platenomyxin, 14 khang sinh macrolit, nhan chinh cua né 1a vong lacton c¢6 16
canh. N6 ¢6 ba phén tir duong: forosamin, mycaminoza va mycaroza, trong khi do6
thanh phan chinh cia Bitespiramyxin 13 dan xuét isovaleryl héa ctia nhém hydroxyl
& vi tri s6 4” cta phin chirc mycaroza trong phén tir spiramyxin. B&i vi sur ton tai ciia
gen axyltransferaza trong vi khuan tao ra spiramyxin, vi tri s6 3 cua vong lacton
trong phan tir spiramyxin c6 thé duoc axetyl héa tao ra thanh phan spiramyxin II;
propionyl héa tao ra thanh phan spiramyxin IIT; va khi vi trf s6 3 nay cta vong lacton
dugc loai bd nhém axetyl, thanh phin spiramyxin I dugc tao ra. Do do,
bitespiramyxin cling 12 hdn hop cua it nhét ba thanh phan: cac isovaleryl spiramyxin
I, I, III. CAu tric cua ba thanh phan chinh cua Bitespiramyxin 1a nhu sau:

”

CH3
\ &
— CHjs

3

trong do:
Isovaleryl spiramyxin Il R;=COCH;CH3; R;=COCH;CH(CHj3)
Isovaleryl spiramyxin I[I R;=COCH3 Ro=COCH>CH(CH3).
Isovaleryl spiramyxinI ~ Ri=H R>=COCH2CH(CHs)2

Céc nghién cGu d3 chi ra ring tit ca cac thanh phin don 13 isovaleryl
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spiramyxin I, IT, va III déu c6 hoat tinh khang sinh, khong c6 su khac biét dang ké vé
hoat tinh cta chung [don yéu cu cip patent sb: 201010119745.1]. Theo tiéu chuin
chét lugng hién tai dugce thiét lap cho Bitespiramyxin, ham lugng isovaleryl
spiramyxin (I+II+III) khong thip hon 60%. Do d6, thanh phan don (ham lwong cao
hon 60%) ¢6 thé dugce sit dung dé thay thé hdn hop da thanh phin. Dé lam giam qué
trinh bao ché céc da thanh phén, phong thi nghiém nay da thiét ké ching vi khuan
WSJ-2 bang cach phong bé gen 3-O-axyl transferaza bang cach st dung k¥ thuat tai
t6 hop gen & vi khuin tao ra Bitespiramyxin WSJ-1. WSJ-2 chi tao ra isovaleryl
spiramyxin I [Chunyan Ma et al. Current Microbiology, 2011, 62:16-20]. Tuy nhién,
chiing nay 1a don vi 1én men rat thp, do d6, noé khong c6 lgi dé san xuat & quy mo
16n. Muc dich ctia sang ché 1a didu hoa gen acyB2 dé cai bién ching WSJ-2, lam
tang hiéu suét cua thanh phan don isovaleryl spiramyxin I va ham luong ciia né trong
hdn hop. Didu nay s& tao co s& cho qua trinh phét trién dugc chit mdi: thanh phan
don cta chit ddng ding Bitespiramyxin, isovaleryl spiramyxin I dé st dung trong
lam sang.

Da biét ring gen ist isovaleryltransferaza tir streptomyces chiu nhiét duogc lién két
v6i gen diéu hoa acyB2, su c6 mit cia gen diéu hoa nay c6 thé kich hoat qué trinh
biéu hién gen ist. Ching streptomyces md hinh: Streptomyces mau xanh chi bién ddi
chira gen ist ciing nhu gen diéu hoa acyB2 hoan chinh ¢6 kha ning chuyén hoa tir 67
dén 79% tylosin dugc bd sung tir bén ngoai thanh 4°’-isovaleryl tylosin, trong khi
chung Streptomyces twong tu chi chira gen ist, hodc gen ist c6 gen acyB2 khong hoan
chinh, chi chuyén héa 0-2,4% tylosin dugc bd sung nay [Arisawa A et al: Biosci
Biotechnol Biochem 1993, 57(12): 2020-2025]. Bang cach chuyén plasmid tai t6 hop
cua dang sao chép tu phat (céc vecto plJ702 hodc plJ943) chira gen ist va gen acyB2
vao vi khudn tao ra tylosin (Streptomyces fradiae), trong diéu kién bd sung dugc chat
tr bén ngoai (thiopeptin), thé bién nap chu yéu tao ra tylosin trong qua trinh 1én men,
ngoadi mdt lugng nhdé 47-isovaleryltylosin (ca. 56 g/mL) [Arisawa A. et al : J
Antibiotics 1996,49(4):349-354] c6 thé dugc phat hién. Tuy nhién, khéng c6 bao cdo
nao vé& su gia tang hiéu suét 4”-isovaleryltylosin hodc ham luong cao hon cua thanh

phan don trong hdn hop bang cach chuyén gen ist va gen acyB vao vi khuin tao ra
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tylosin da dugc cong bd cho dén nay.

Gen diéu hoa acyB2 va protein diéu hoa phién ma Srm28c trong vi khuén tao ra
spiramyxin (Streptomyces ambofaciens) 1a tuong ddng [Fatma Karray et al
Microbiology 2007,153,4111-4122], mtc do tuong déng cua chung la 69%, muc do
twong ddng cua acyB2 va protein diéu hoa tylR trong vi khuin tao ra tylosin
(Streptomyces fradiae) 13 41%, tylR 1a protein diéu hoa duong cua qua trinh sinh
tong hop trong vi khuén tao ra tylosin, né didu hoa qua trinh biéu hién ctia modun
polyketit synthaza (tylGI) trong vi khudn tao ra tylosin, va dong vai trd didu hoa qua
trinh tng hop tylosin glycosyl ciing nhu qua trinh oxy héa vong polyketon nay. Qua
trinh biéu hién cao cua gen tylR & vi khuin tao ra spiramyxin c6 thé 1am gia ting
ning sudt tylosin [George S. et al., Mol. Microbiology 2004,54(5):1326-1334]. Tuy
nhién, phuong phap gin gen ist vao vi khuin tao ra spirémyxin, ma 13 tvong ddng
nhu gen acyB2, bang k¥ thuit tai t6 hop ADN twong ddng plasmid tai té hop nhiém
séc thé, chi din dén sy tao ra hdn hop cua isovaleryl spiramyxin, véi hiéu suit cao 1a
800mg/ml [Shang Guangdong et al. Chinese Journal of Biotechnology,
1999,15(2):171]. Piéu nay ching minh réﬁg chi bang cach chuyén gen ist vao ching
chira gen diéu hoa twong tu v6i acyB2 s& khong c6 thé 1am gia ting ddng ké hidu suit
va ham luong thanh phan cta san phém dich.

Phong thi nghiém nay di ching minh ring bang cach ghép ndi gen ist st dung
ky thuat thiét ké gen, dé 1am gia ting sb luong sao chép cua gen ist & vi khuan tao ra
spiramyxin dé 1am ting lidu lugng gen ist, kha ning isovaleryl hoa cta cic vi khudn
cling duoc gia ting; cling dugc chimg minh ring bang cach thay thé trinh tu
promoter ctia gen ist ban ddu bing promoter cé hoat tinh manh, nhu trinh tu
promoter ermE cua gen khang erythromyxin, qué trinh biéu hién cua gen ist c¢6 thé
duoc gia ting. Piéu nay lam ting su tao ra isovaleryl spiramyxin 1én 62% véi vi

khuin duoc thiét ké gen [Pon yéu cau cép patent sb. 200910148767.8].
Ban chat k§y thuit ciia sing ché

Muc dich cua sang ché 1a nhdm thu dugc cac chung vi khuén tao ra ham luong
cao thanh phan don Bitespiramyxin — isovaleryl spiramyxin I, cling nhu ning suét

cao bing phuong phap biéu hién gen ist lién két duoc v6i gen diéu hoa acyB2 &
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chiing, ma da c¢é duogc, c6 kha ning chi tao ra thanh phan isovaleryl spiramyxin I, str
dung hé biéu hién 6n dinh va hiéu qua cao. Pé dat duge muc dich nay, can phai vuot
qua dugc céc trd ngai vé gidi han clia cac vi khuin tao ra khang sinh & gia tri thuc
nghiém vé& cai bién gen bang gen ngoai sinh, nhd d6 cai thién ty 18 chuyén hoéa cua
ADN ngoai sinh. Trong khi dé, cn Iya chon hé vecto dé biéu hién 6n dinh, dé ma
cac vi khudn duoc thiét ké gen c6 thé phu hop véi qua trinh san xuit cong nghiép véi
quy md 16n. Sang ché nhim muc dich ap .dung vecto tich hop dbi véi qua trinh sao
chép khong tu phat & Streptomyces, vecto ndy chita enzym integraza cua thé thuc
khuédn Streptomyces ciing nhu céc vi tri gan két, va chi chtra don vi sao chép cua E.
coli, dé lam d& dang cho qua trinh tong hop trong E. coli, trong khi vecto nay thiéu
don vi sao chép cta Streptomyces. Khi né di vao cac té bao Streptomyces, qua trinh
tich hop nh& vao céac vi tri gén két (attP) trén thé mang va cac vi tri gén két dic hiéu
cta vi khudn chu. Do d6, gen ngoai sinh ¢6 thé duge bidu hién mot cach 6n dinh
trong qua trinh san xuit v6i quy mo 16n. Cac nghién ctru vé qua trinh ddng biéu hién
clia gen ist isovaleryl axylaza va gen diéu hoa acyB2 & vi khuan tao ra isovaleryl
spiramyxin I dé 1am gia ting hiéu sudt va ham luong cia isovaleryl spiramyxin I,
ciing nhu céc nghién ctu vé qua trinh san xudt thir nghiém quy mé thi diém, khéng

duogc tim thay va bao cdo cho tgi thoi di€ém nay trong va ngoai nude.
Mo ta van tat cac hinh vé

Fig.1 13 cdu tric plasmid tai t6 hop gen ist-acyB2 pSET52-ia;

Fig.2 1a két qua PCR cuia nhiém sic thé cua chung vi khuin tao ra isovaleryl
spiramyxin va chira gen ist-acyB2; trong d6 M: DNA MarkerIIl; 1- vi khudn dbi
ching WSJ-2; 2-5: Thé bién nap WSJ-IA 1-4;

Fig.3 1 két qua HPLC ciia thanh phan isovaleryl spiramyxin I trong san phdm
1én men bang ching vi khudn WSJ-IA chira plasmid tai t5 hop gen ist-acyB2
pSET52-ia; trong d6 A: vi khudn ddi chimg WSJ-2; B: WSJ-IA, vi khuin dugc thiét
ké gen chira gen ist va gen didu hoa acyB2; SP-spiramyxin; ISO-SP-isovaleryl

spiramyxin 1.

M ta chi tiét sang ché
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1. Sang ché dé& xult chung vi khudn dugc thiét ké gen tao ra thanh phan
isovaleryl spiramyxin I v6i hiéu sudt cao va ham lugng cao, vi khuin duoc thiét ké
gen nay la chung tach dong véi gen ist isovaleryl transferaza duogc li€n két voi gen
didu hoa acyB2 dugc ddng bidu hién & vi khudn tao ra isovaleryl spiramyxin I
WSJ-2.

2. Sang ché dé xuit cdu tric cua ching vi khuén duoc thiét ké gen tao ra thanh
phén isovaleryl spiramyxin I véi hiéu sudt cao va ham lugng cao, ciu tric nay st
dung ADN tbng cia Streptomyces chiu hhiét (Streptomyces thermotolarences
CGMCC4.1501) 1am khudn, thiét k& doan mdi theo trinh ty ist-acyB2 dugc cong b
béi NCBIL, va thu duge doan gen ist-acyB2 duge lién két bang phwong phap PCR,
chén céc vi tri phan cit thich hop; sang ché ciing dé xut gin cac doan gen ist va gen
acyB2, tuong ung, v6i vecto tich hop ¢ thé chuyén vao chung vi khuén tao ra
isovaleryl spiramyxin I & céc vi tri phan cit thich hop, dé thiét ké plasmid tai t6 hop
gen ist-acyB2. Tiép d6, plasmid tai to hop gen ist-acyB2 dugc dua vao vi khuan tao
ra isovaleryl spiramyxin I WSJ-2, sau d6 tién hanh PCR dé xac minh ring ist-acyB2
dugc tich hop vao hé gen thé bién nap dé thu dugc WSJ-IA.

3. Sang ché nham muc dich nhén dang céc dic tinh cia ching Streptomyces
WSJ-IA theo céc tiéu chuén vé phan loai va su twong dong cuia Streptomyces.

4. Bang cach st dung vi khuén tao ra isovaleryl spiramyxin WSJ-2 ma chta
monogen ist 1am ddi ching, sang ché d3 thtr nghiém hoat dong 1én men cua chiing
WSJ-IA, bao gdm viéec do d6 chudn 1én men cta ching WSJ-IA bing cach str dung
phuong phap vi sinh vit, va ham lugng isovaleryl spiramyxin I trong dich 1én men
bing phuong phap phan tich dinh lwong HPLC. Két qua thé hién ring viéc dua gen
didu hoa acyB2 vao c6 thé cai thién ding ké ham luong cling nhu hiéu suét thanh
phén isovaleryl spiramyxin tao ra béi chiing nay.

Hiéu qua dat dugce cua sang ché

Hiéu qua tich cuc cua sang ché 13 da chi ra rang viéc dua gen diéu hoa acyB2
vao chung vi khudn tao ra isovaleryl spiramyxin [ WSJ-2 c6 thé lam tang do chuén
1én men 1én 414%, va lam tang ham luong isovaleryl spiramyxin I 1én 170,2%.

Chung tao ra isovaleryl spiramyxin I v6i ham lugng cao dugc thiét ké theo sang ché
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d3 dugc thir nghiém véi quy md thi diémtrong thung 1én men 2 tin, cic mau
isovaleryl spiramyxin I thu dugc d& dugce su dung trong cac nghién ctru duoc lyc hoc.
Ung dung cua chiing niy trong qua trinh san xuit & quy mé cong nghiép cua thanh
phén khang sinh nay c6 thé khong chi 1am don gian viéc kiém soat chat lugng va tidu
chuén kiém tra cta san phdm ma con tao didu kién dé bao ché ché pham tiém chira
isovaleryl spiramyxin.

Vi du thie hién sang ché

Céc vi du sau chi nhdm muc dich gitip cac chuyén gia k¥ thuét trong linh vuc ndy
hiéu hon vé sang ché, ma khong du:qé hiéu theo bét ky cach nao 13 giéi han pham vi sang
ché. ,

Vi du 1: Thiét k& plasmid tai t6 hop pSET52-ia chira gen kép ist-acyB2

Plasmid tai t6 hop pSW4 thiét ké duogc trude d6 trong phong thi nghiém nay [Shang
Guangdong et al., Chinese Journal of Biotechnology, 1999,15(2):171] dugc cit bing
enzym Smal-BamHI dé thu dugc gen ist hoan chinhva doan 1820 chia phan trude cua
gen acyB2, bang cach sir dung ADN tong clia Streptomyces chiu nhiét dugc cung cap boi
Trung tdm thu nhdn nudi cdy vi sinh vét téng hop Trung Qudc (China General
Microbiological ~ Culture Collection Center) (Streptomyces  thermotolarences
CGMCC4.1501) dé 1am khudn, thiét ké doan mdi theo trinh tu acyB2 duge NCBI cong
b3.

Pl: CGCTCAGGGACGCAAGACC (trinh tg¢ SEQ ID NO.7) va P2
CCGGAATTCGCCCCGTGACCTCACCGTC (trinh ty SEQ ID NO.8), nhiét d6 PCR:
qué trinh 1am bién tinh truée & nhiét do 94°C trong thoi gian 2 phut; 94°C trong thoi
gian 30 gidy, 60°C trong 30 gidy, 72°C trong thoi gian 1 phut, 28 chu ky; qua trinh kéo
dai & nhiét do 72°C trong thoi gian 5 phit, dé thu duoc doan 1013bp ctia phan sau cua
gen acyB2. Enzym BamHI-EcoRI dugc sir dung dé cit san pham PCR dé thu duoc doan
934bp, cac doan néu trén dugc cit bing Smal-BamHI(1820bp) va BamHI-EcoRI(934bp)
duoc gén vao vecto pBluesript II KS(+) (E-Merck) béi cac vi tri enzym cét gidi han
Smal-EcoRI, dé thu dugc plasmid tai td hop gen pBKS-ia chira ist va acyB2 hoan chinh.
Plasmid pSET152, dugc gin vao plasmid chuyén tiép hop E. coli/Streptomyces da tich

hop thong qua cac vi tri cit giéi han bang enzym Xbal-EcoRI [Bierman M. et al Gene
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1992,116,43-49, tir ngdn hang gen chia sé, www.genecool.com], dé thu dwoc plasmid tai
td hop gen ist-acyB2 pSET52-ia (phuong phép thir nghiém theo céc quy trinh thuc hién,
TAKARA Biotechnology (Dalian) Co., Ltd.). Qué trinh thiét k& duoc thé hién trong Fig.1

Vi du 2: Chuyén plasmid tai t6 hgp pSET52-ia vao vi khudn tao ra isovaleryl
spiramyxin I WSJ-2

Vi khudn tao ra isovaleryl spiramyxin I WSJ-2 duoc thiét ké béi phong thi nghiém
nay [Chunyan Ma et al. Current Microbiology, 2011,62:16-20]. Chiing néu trén dugc nudi
cdy trén moi truong nghiéng [bot banh dau nanh 2,0%, glucoza 1,0%, tinh bot 3,0%,
CaCOs3 0,5%, NaCl 0,4%, agar 2,0%] & nhiét dd 28°C trong thoi gian tir 7 dén 10 ngay,
dé chuin bi té baoté bao nguyén sinh theo cic quy trinh dugc md ta trong tai lidu
[D.A.Hopwood et al. Genetic manipulation of Streptomyces, A Laboratory Manual,
Norwich; John Innes Foundation UK, 1985]. Cu thé 14, mau nuéi cdy chung dugc muc dé
cdy vao méi trudng R2YE chira sucroza, dugc nudi cdy & nhiét do 28°C trong thoi gian
tir 2 dén 4 ngay, mdi trudng tuong tu duge cdy bing cach chuyén 10% méi trudng nudi
cdy & trén vai vide bd sung 0,5% glyxin, dwoc nudi cly trong 20 gio. Thé sgi ndm duge
thu gom bang céach ly t4m, duoc rira 2 dén 3 14n bang dung dich sucroza 10,3%, thé soi
ndm duoc 1am tan vi khudn & nhiét do 37°C trong dung dich P chira 2mg/ml lysozym
trong thoi gian khoang 15 dén 60 phﬁt, loc qua vai bong dé thu duoc té bao nguyén
sinh. P& vugt qua gi6i han cta vi khuan tao ra isovaleryl spiramyxin I WSJ-2 dé cai bién
gen ngoai sinh, ddu tién plasmid tai t6 hop pSET52-ia dugce chuyén vao E. coli 12567
thiéu hut metyl héa [Mac Neil et al Gene 1992, 111, 61-68, tir ngan hang gen chia s¢,
www.genecool.com]. ADN plasmid tir thé bién nap duogc chiét, tiép d6 dugc chuyén vao
té bao nguyén sinh trong madi trudng chira PEG, dugc phu trén méi truong rin R2YE. Sau
khi nudi cdy & nhiét do 28°C trong thoi gian 24 gid, thé nudi cly dugc db ngap bang
dung dich chira apramyxin dé c¢6 duoc ndng do apramyxin cudi cing 12 50ug/ml trong
mdi trudng, va duge nudi ciy trong thoi gian tir 7 dén 10 ngay, dé c¢6 duoc thé bién nap
khang. Thé bién nap nay duge tiép tuc dugc ciy truyén ma khéng cin dinh luong, va tiép
d6 thir nghiém sau khi dinh lugng dé thu dugc vi khuan tao ra isovaleryl spiramyxin I
WSJ-IA véi sy biéu hién 6n dinh cia plasmid tai t6 hgp khang pSET52-ia.

DPoan moi doi v6i phia trude cia gen ist va phia sau cua gen acyB2 P3:
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GAGGTAGAAGGCGAAGGT  (trinh  tu SEQ ID NOJ9Y9) va P4
CGTCAGATGCCAGTTCAC (trinh.tw SEQ ID NO.10) dugc thiét ké, PCR dugc tién
hanh d6i véi ADN tong ciia vi khuén d6i chimg WSJ-2 va thé bién nap (4) cia WSI-IA dé
xuét trong sang ché 1am khuén, quy trinh PCR 1a: 1am bién tinh trudce & nhiét do 94°C
trong thoi gian 2 phut; 94°C trong 30 gidy, 60°C trong 30 gidy, 72°C trong 2 phut, 28
chu ky; kéo dai & nhiét d6 72°C trong thdi gian 5 phut (Fig.2). Két qua thu dwoc chi ra
rang san phdm PCR 1733bp c6 thé thu duge tir hé gen WSI-IA, trai lai khong san phim
PCR nao thu duge tir ching dbi chimg, didu nay cé nghia 1a gen ist-acyB2 da dugc tich
hop thanh cong vao hé gen ctia chung dich. Ching néu trén dugc giri dén Trung tim thu
nhén nuéi cdy vi sinh vat tong hop Trung Qudc, No. 1, 3rd Bldg., Beichen West Road,
Chaoyang District, Beijing, ngay 25 thang 6 nim 2010 dé bao quan. S6 diang ky:
No.CGMCC 3942, tén muyc: Streptomyces spiramyceticus.
Vi du 3: Phat hién va xac nhan céac dac tinh ctia chung WSJ-IA
Tham khdo “sy phén loai va phat hién cua actinomycetes” [Yan Xunchu ed., 1992],

sang ché da phat hién va x4c nhan céc dic tinh cta ching WSJ-IA.
1. Hinh thai hoc nudi cdy WSJ-IA va cac dic tinh sinh héa va sinh 1y

(1) Céac dic tinh nudi ciy

Thé soi ndm khi sinh, thé sgi ndm chit nén va mau cua sic t§ hoa tan cua
ching duge nudi cdy trong cac méi trudng khac nhau dugc quan sat, cac két qua
duoc thé hién trong Bang 1.

(2) Céac dac tinh vimé

Céc soi bao t mém va ubn luogn, dang moc va x04n dc, bao tr hinh try va hinh
bau duc.

Bang 1: Hinh thai nudi cdy cua ching WSJ-IA

Céac dac tinh nudi céy Thé soi ndm khi Thé SO1 nim chét Sic td hoa tan
sinh nén
Moi truong Czapek cuc it, tring trang hat sen khong quan sat
thay
Moi truong glucoza cyc it, trang nhat nau vang khong quan sat
asparagin thay
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MGoi trudong glyxerol khong c6 thé soi vang hat sen khong quan sét
asparagin  nam khi sinh thay

MOoi truong tinh bot khong ¢6 thé soi kaki nhat khong quan sat
mudi vo co nam khi sinh thay

Moi truong ISP-2 tring niu dét khong quan sat
thay

MGoi truong bot mi tring vang nga khong quan sat
yén mach _ thay

Maoi truong Gause cyc it, tréng nga kaki nhat khdéng quan sét
sb 1 thay

Maoi truong Santa khéng c6 thé soi nau hat dé khong quan sat
ném khi sinh thiy

Chu thich: Maéi truong Czapek: Puong mia: 30g, NaNOs 3,0g, MgSO4:-7H20 0,5g,
KC10,5g, FeSO4-4H,0, KoHPO4 1,0g, agar 15,0g, nude cat 1,01, pH=6,0-6,5.

Moi truong glucoza asparagin: Glucoza 10g, asparagin 0,5g, KoHPO4 0,5g,
agar 15,0g, nude cét 1,01, pH=7.,2 dén 7.4.

Moi truong glyxerol asparagin: Glyxerol 10g, asparagin 0,5g, KoHPO4 0,5g,
agar 15,0g, nude cht 1,01, pH=7,2 dén 7.4.

Moi truong tinh bot mudi vo co: Tinh bt hoa tan 10,0g, MgS0O4-7H20 1,0g,
NaCl 1,0g, (NH4)2S04 2,0g, CaCOs 2,0g, KoHPO4 1,0g, MnCl2-4H20 10mg, FeSOq
10mg, ZnSO4-7H20 10mg, agar 15,0g, nudc cat 1,01, pH=7,2.

Moéi truong ISP-2: Dich chiét ndm men 4,0g, dich chiét mach nha 10,0g,
glucoza 4,0g, agar 20,0g, nudc cét 1,01, pH=7,2-7,4.

MBoi trudng bot yén mach: bdt yén mach 20,0g, dung dich mudi vét 1ml, agar
15g, nudc cat 1,01, pH=7,2, trong d6: dung dich mudi vét: FeSOs-7H,O 0,lg,
MnCl,-4H,0 0,1g, ZnSO4-7H0 0,1g, 100ml nudce cat.

Moi truong Gause sd 1: tinh bot hoa tan 20,0g, KNO3 1,0g, Ko;HPO4 0,5g,
MgSO4-7H,O 0,5g, NaCl 0,5g, FeSO4-7H,0 0,01g, agar 15,0g, nudc cat 1,01,
pH=7,2 dén 7.4,

Mbi truong Santa: KHoPOs 0,5 g, MgSO4-7H20 0,5 g, axit xitric 2,0g, Sat
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(IIT) amoni xitrat 0,05 g, glyxerol 60 mL, Asparagin 4,0g, agar 15,0g, nuéc cat 1,01,
pH=74.
(3) Céc dac tinh sinh héa va sinh ly

A. Phat hién qué trinh sir dung ngudn cacbon béi vi chung WSJ-IA trong cac mdi
truong co ban dugce lya chon.

Moi truong co ban: (NH4)2SO4 2,0g, MgSO4-7H20 0,2g, NaH,PO4-H2O 0,5g,
CaCly-2H,0 0,1g, Ko2HPO4 0,5g, nuée cit 1,01. B sung tir 0,1% dén 0,5% ngudn
cacbon cin do vao trong méi trudng co ban. Sau khi tiét tring, cdy méi trudng véi
dich huyén phu vi khuan, nudi cdy & nhiét do 28°C, cdy truyén ba lua lién tiép. Xac
dinh qué trinh st dung ngudn cacbon cuia chung WSJ-IA theo trang thai ciia qué trinh
sinh trudng té bao.

B. Do qua trinh st dung axit malonic trong mdi trudng co ban: Méi trudong co
ban: dich chiét nim men 1,0g, (NH4)2SOs 2,0g, KoHPO4 0,6g, KH2PO4 0,4g, NaCl
2,0g, natri malonat 3,0g, bromothymol xanh da tro1 0,025g, nuéce cét 1,01, pH=7,0
dén 7,4. Sau khi khir tring, cAy méi truong véi dich huyén phi vi khudn, nudi cdy &
nhiét d6 28°C trong thoi gian 1 dén 2 ngay, qua trinh sir dung axit malonic cua vi
khuén duge chi ra khi méi truong chuyén mau tir xanh 14 ciy sang xanh da troi.

C. Do qué trinh st dung axit tartric trong méi trudong co ban: Méi trudong co ban:
pepton 10,0g, NaCl 5,0g, natri tartrat 10,0g, bromothymol xanh da tréi (0,2%)
12,5ml, nude cét 1,01, khur trung m()i troeong trudce khi st dung.Df“)ng thoi, chuin bi
dung dich bio hoa chtra chi axetat. CAy moi trudng véi dich huyén phu vi khuin,
nudi ciy & nhiét d6 28°C trong thoi gian 14 ngay. B6 sung dung dich chi axetat déng
troong, qua trinh sir dung axit tartric ctia vi khuin duoc chi ra khi mau cua moi
treong chuyén sang mau vang xanh 14 cdy v6i luong nho chi axetat két taa.

D. Hoéa long cua gelatin: Moi trudong co ban: pepton 5,0g, gelatin 100-150g, nudc
cat 1,01, pH=7,2 dén 7,4, va khir tring. Sau khi nudi cdy vi khudn trong thoi gian tir
18 dén 24 gid, cdy thung dich huyén phu vao méi truong gelatin bang cach dua, cung
thoi diém nay thiét 1ap dbi chimg khong dwoc ciy. Nudi cdy cac mau & nhiét d6 20°C
trong tu u trong thoi gian 2, 7, 10, 14 va 30 ngay, quan sat qua trinh sinh trudng té

bdo va qua trinh héa 1ong gelatin & nhiét do phong thdp hon 20°C. Néu cac két qua
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cho thiy su sinh truéng cua vi khuén, va khong c6 thut lun cua bé mit gelatin duoc
quan sat thdy va su déng cuc cia gelatin 14 6n dinh, thi nhitng dau hiéu nay c6 nghia
l1a qué trinh héa long gelatin 1a &m tinh.

E. Phan Gng sita: dun s6i sira twroi va cho né vao ti lanh qua dém. LAy sita ddtach
kem & duéi, bé sung 4ml dung dich nuéc quy tim 2,5% (2,5g quy tim dugc ngidm
trong 100ml nude ct qua dém, tiép dé dugce loc), vao 100ml sita tach kem, 1an luot
bd sung hdn hop nay vao cac éng nghiém t6i do cao khoang 4cm. Khir tring cac 6ng
nghiém va cdy ching vi khuan, nuéi cdy & nhiét d6 28°C trong thoi gian 1, 3, 5, 7, 14
va 30 ngdy. Cac két qua chi ra ring sita da pepton hoéa thanh banh.

F. Qua trinh khu nitrat: Moi truong agar dinh dudng 1,01, KNOs 1,0g, pH=7,0
dén 7,6. Phan phdi 4-5ml méi truong & trén vao mdi éng nghiém, tiép d6 khir trung.
Cac chit thir Griess: a) hoa tan 0,5g axit sulfanilic trong 150ml axit axetic lodng
(10%); b) hoa tan 0,1g-naphtyl amin trong 20ml nuéc cat va 150ml dung dich axit
axetic loang (10%). Chét thir diphenylamin: hoa tan 0,5g diphenylamin trong 100 ml
dung dich axit sulfuric dic, pha loing bang 20ml nudc cit. Ciy ching vao moi
trudng nitrat, nudi cdy & nhiét d6 28°C trong thoi gian 1, 3, 5 ngay, bo sung mot
luong nhé thé nudi céy 1, 3, 5 ngay vao dng nghiém sach, bd sung twong Gng ting
giot chit thir a) va b), mau cua dung dich chuyén sang mau do ching to qué trinh
khtr nitrat thanh nitrit; bd sung ting giot chét thir diphenylamin, khéng quan sét thiy
phan trng mau xanh da troi.

G. Thtr nghiém tyrosinaza: cdy chung trong moi trudng Gause S6 1 long & nhiét
d6 28°C 14n luot trong thoi gian 7, 9, 12 ngay, 14y 2ml dich nuéi cdy 1am mau, ly tim
va 14y phan dich ndi, bd sung vao 2ml dém phosphat (pH=5,9) va 1ml dung dich
tyrosin 0,04%, gitt & nhiét d¢ 37°C, U trong thoi gian 5 phut, khong quan sat dugc
phén Ung do.

H. Thir nghiém amylaza: cdy chung vao trong méi trudng BPA, vdi 0,2% agar
tinh bot hoa tan, nudi cdy trong thoi gian tir 2 dén 5 ngay & nhiét do 28°C. Sau khi
khuén lac dugc hinh thanh r& rang trong cac dia agar, nho giot dung dich iot (iot 1,0g,
KI 2,0g, 300ml nuédc cit) 1én trén dia. Qu4 trinh hinh thanh vong tron trong sudt

quanh khuén lac ma khéng c¢6 su thay ddi vé mau sic cho thdy qua trinh thily phan
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tinh bot.
Céc dic tinh sinh héa va sinh 1y cia ching WSJ-IA dugc thé hién trong Bang 2.
2. Phén tich céc dic tinh hé thdng phan tir cia WSJ-IA

(1) Trinh ty gen rADN 16S:

rADN 168 12 mot phan cta ribosom vi khuan, n6 1a trinh ty ADN trong nhiém
séc thé cua vi khuan, ma chiu trdch nhiém ma héa rARN. Boi vi n6 ¢6 tinh bao thu di
truyéri cao, trinh ty cua nd thuong dugc cdng nhan 12 mdt trong cac dic tinh cua
phén loai hoc phan tir vi khuan.

Céc mdi rADN 168 sau dugc sir dung: 5’-AGAGTTTGATCMTGGCTCAG-3’,
5°-GGTTACCTTGTTACGACTT-3’ (trinh ty SEQ ID NO.12).

St dung ADN tdng ciia chung vi khudn WSJ-IA lam khuén tién hanh PCR, quy
trinh 1a: 1am bién tinh trude & nhiét d6 96°C trong thoi gian 1 phat; & mdi 25 chu ky,
lam bién tinh & nhiét dd 96°C trong thoi gian 30 gidy, bat cip & nhiét d6 50°C trong
thoi gian 30 gidy, kéo dai ¢ nhiét d 72°C trong thoi gian 1,5 phut; tiép do, kéo dai &
nhiét do 72°C trong thdi gian 10 phit dé thu duoc trinh ty 1393 bp (trinh ty SEQ ID

NO.1), xem Bang 1.
Bang 2: Cac dic tinh sinh héa va sinh 1y cta ching WSJ-TA

Céc dic tinh | Két qua Céc dic tinh Két qua Céac dic tinh Két qua
St dung Str dung ngudn Str dung ngudn
ngudn cacbon cacbon (tiép theo) cacbon (tiép theo)
glucoza + trehaloza + natri gluconat +
manoza + fructoza - natri malat +
manitol - xyloza - natri suxinat +
lactoza - riboza - natri malonat +w
galactoza + synanthrin - natri tactrat +
socboza E salixin +
socbierit - amygdalin -
maltoza + euonymol - cac dic tinh sinh
| héa
sacaroza - erythritol - hoa léng gelatin -
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melibioza - myoinosito - phén ing siia pepton
hoa
melezitoza - glyxerol + phén tng khu +
nitrat
ramnoza - tinh bot + tyrosinaza -
raffinoza - glycogen' + Amylaza +

Chu thich +: duong tinh; —: &m tinh; +w: duong tinh yéu

Bang 3: So sanh trinh tu gen rADN 16S cia WSJ-IA v6i vi khuin di biét

STT Chung twong tu Do tuong | SO seri NBRC | Sé seri NCBI
dong% |
1 Streptomyces 99,353 13039(T) AB184270
flavidovirens
2 Streptomyces 99,353 101003(T) AB249953
albidochromogenes
3 Streptomyces helvaticus 99,281 13382(T) AB184367
4 Streptomyces chryseus 99,281 NRRL AY999787
B-12347(T)

Ngoai ra, sang ché di x4c dinh c4c trinh ty ctia nim gen giit nha sau thudng dugc
st dung trong phan loai hoc phan ti ctua Streptomyces, atpD gyrB, rpoB, recA va
trpB trong ching WSJ-IA. Cac gen nay la gen ma hda protein va sao chép don 1é.
Chiing ¢6 ciu trac 6n dinh, khong c¢6 khoang tréng hodc xép chdng gitta cac gen nay.
Do d6, cac két qua trinh ty co thé duoc st dung truc tiép dé thuc hién qua trinh so
sanh ching khéc loai dya trén murc nucleotit — cling nhu axit amin, dé xac dinh thém
vé tinh trang phan loai cia WSJ-IA.

(2) Gen giit nha

A. Trinh tuy gen atpD

Gen atpD 14 tiéu phan ctia ATP synthaza. N6 ¢6 tinh 6n dinh cao va thuong
gip trong cac loai vi sinh vat, do d6, né thich hop dé 1am chi thi phan tir d6i véi qua

trinh phén loai dong mam. Trong sdng ché cadc doan mdi sau duge sir dung
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5’-GTCGGCGACTTCACCAAGGGCAAGGTGTTCAACACC-3 (trinh tu
SEQ ID NO.13)

5’-GTGAACTGCTTGGCGACGTGGGTGTTCTGGGACAGGAA -3’ (trinh tu
SEQ ID NO.14)

Str dung ADN tdng ciia chung vi khuidn WSJ-IA 1am khuén dé tién hanh PCR,
quy trinh 13: 1am bién tinh trudc & nhiét d6 96°C trong thoi gian 1 phit; & mdi 28 chu
ky, lam bién tinh & nhiét d6 & 96°C trong thoi gian 30 gidy, bét cip & nhiét d6 63°C
trong thoi gian 30 gidy, kéo dai & nhiét 6 72°C trong thoi gian 1,0 phut; tiép d6, kéo
dai ¢ nhiét d6 tiép d6 72°C trong thoi gian 10 phut dé thu dugc trinh tu gen 680 bp
(trinh ty SEQ ID NO.2), xem Bang 2.

B. Trinh tu gen gyrB

gyrB 1a tiéu phin cta enzym 4 chudi ADN gyraza, né thudc vé topoisomeraza
ADN loai II ciia sinh v4t nhan so. N6 didu hoa cAu tric lién két ADN bang tac dong
cit va gén lai ADN cia nd, n6 ¢6 mot sé mdi lién hé véi sy khang ctia mét s chung
vi khuén tao ra khang sinh, va c6 do on dinh va tinh phé bién cao & cac loai vi sinh
vat, do dé, né thich hop dé danh ddu phén tir trong qua trinh phén loai phat sinh loai.
Do d6, trinh ty ctia n6 thudong dugc cong nhén 1a mdt trong cac dac tinh cua phan
loai hoc phén ti vi khuén.

Céc doan mdi sau duoc st dung trong sang ché:

Str dung ADN téng cta chung vi khudn WSJ-IA 1am khuén dé tién hanh PCR,
quy trinh 13: 1am bién tinh trudc & nhiét d6 96°C trong thoi gian 1 phit lam; & mdi 28
chu ky, 1am bién tinh & nhiét d6 96°C trong thoi gian 30 gidy, bat cip & nhiét d6
65°C trong thoi gian 30 gidy, kéo dai & nhié do 72°C trong thoi gian 1,5 phut; tiép do,
kéo dai & nhiét d6 72°C trong thoi gian 10 phut dé thu duoc trinh tu 1177 bp (trinh tu
SEQ ID NO.3), xem Bang 3.

C. Trinh ty gen rpoB

rpoB 13 tiéu phdn b cia ARN polymeraza, né thudong cé mit trong
Streptomyces.

Céc doan mdi duogc sir dung trong sang ché:

5’- GAGCGCATGACCACCCAGGACGTCGAGGC-3’ (trinh ty SEQ ID
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NO.15)

5’-CCTCGTAGTTGTGACCCTCCCACGGCATGA -3’ (trinh tu SEQ ID

NO.16)

Str dung ADN téng cua ching vi khudn WSJ-IA 1am khuén, tién hanh PCR, quy
trinh 1a: 1am bién tinh truée & nhiéf do 96°C trong thoi gian 1 phut; & mdi 28 chu ky,
lam bién tinh & nhiét d6 96°C trong thoi gian 30 gidy, bét cip & nhiét d6 65°C trong
thoi gian 30 gidy, kéo dai ¢ nhiét do 72°C trong thoi gian 1,3 phut; tiép d6, kéo dai &
nhiét do 72°C trong thdi gian 10 phit dé thu duoc trinh ty 870bp (trinh ty SEQ ID
NO.4), xem Bang 4.

D. Trinh ty gen recA

RecA 1a recombinaza, né déng vai trd quan trong trong qué trinh tai t6 hop
twong dong ADN va sira chita ADN hu hai. Sw ¢6 mit ciia RecA 13 yéu t§ quan trong
dé dam bao do 6n dinh ADN hé gen cua chuing, do do, trinh ty cua né thuong duogc
cong nhan 1a mdt trong céc dic tinh ctia phan loai hoc phan tir vi khuén.

Cac doan moi duge st dung trong sang ché:

5’- CCGCRCTCGCACAGATTGAACGSCAATTC -3’ (trinh ty SEQ ID
NO.17) '

5’- GCSAGGTCGGGGTTGTCCTTSAGGAAGTTGCG -3°(trinh ty SEQ ID
NO.18)

Str dung ADN téng cua ching vi khudn WSJ-IA 1am khuén, tién hanh PCR, quy
trinh 1a: 1am bién tinh trude & nhiét d6 96°C trong thoi gian 1 phut; & mdi 28 chu ky,
1am bién tinh & nhiét d6 96°C trong thoi gian 30 gidy, bit cip & nhiét do 60°C trong
thoi gian 30 gidy, kéo dai & nhiét 4o 72°C trong thoi gian 1,0 phut; tiép do, kéo dai ¢
nhiét do 72°C trong thoi gian 10 phut dé thu dugce trinh tu 701bp (trinh tuy SEQ ID
NO.5), xem Bang 5.

E. Trinh tu gen trpB:

Gen trpB mi hoéa tryptophan synthaza ma lién quan dén qué trinh chuyén hoéa
chinh cua Streptomyces, gen nay dugc coi 1a c6 tinh dac hiéu loai cua ching, trinh tu
cua n6 thuong duge cong nhén la mdt trong cac dédc tinh cua phén loai hoc phén tur vi

khuén.
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Cac doan moi dugce st dung trong sang che:

5. GCGCGAGGACCTGAACCACACCGGCTCACACAAGATCAACA -3’
(trinh ty SEQ ID NO.19)
5~ TCGATGGCCGGGATGATGCCCTCGGTGCGCGACAGCAGGC -3’

(trinh ty SEQ ID NO.20)

Str dung ADN tong ctia chung vi khuan WSJ-IA 1am khudn, tién hanh PCR, quy
trinh 13: 1am bién tinh trude & nhiét d6 96°C trong thoi gian 1 phut; & mdi 28 chu ky,
1am bién tinh & nhiét d6 96°C trong thoi gian 30 gidy, bét cdp & nhiét do 66°C trong
thoi gian 30 gidy, kéo dai & nhiét d6 72°C trong thoi gian 1,0 phut; tiép d6, kéo dai &
nhi¢t d§ 72°C trong thoi gian 10 phat thu dugce trinh ty 611bp (trinh ty SEQ ID
NO.6), xem Bang 6.

Céc két qua trong Bang 3 va 4 chi ra ring khéng c6 su théng nhét hoan toan gitra
rADN 16S va 5 trinh tu gen giit nha ctia ching vi khudn WSJ-IA, va céc trinh tu gen
clia cac chung da biét, vi thé co thé két luan ring WSJ-IA c6 thé 13 loai méi cua
Streptomyces.

Béang 4: Cac so sanh gifta céc trinh tu gen giit nha cia WSJ-IA véi vi khuan d3 biét

Chu thich: S: Streptomyces

Gen Cac chung tuong tu d6 twong dong% S6 seri ngan hang gen
Céc nucleotit | Cac axit amin Céc Céc axit Céc Céc axit
nucleotit | amin nucleotit amin
atpD S.griseus S.griseus 96 99 AP009493 | YP00182367
subsp. griseus | subsp. griseus 5C13350
NBRC13350 NBRC13350
gyrB | S.spiroverticilla | S.spiroverticill 93 94 AB014337 | AB072882
tus atus
rpoB | S.avermitilis S.avermitilis 94 93 BA000030 | NP_826091
MA-4680 MA-4680
recA S.avermitilis S.avermitilis 91 95 BA000030 | NP 823668
MA-4680 MA-4680
trpB S.griseus S.flavogriseus 92 99 AP009493 | ZP_05806307
subsp.griseus ATCC 33331 |
NBRC13350 .
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Vi du 3: Xéc dinh d6 chuan 1én men quy moé thi diém cta chung vi khuén
WSIJ-IA.

Ching WSJ-IA duogc nudi cdy trong moi truong nghiéng duoc mé ta & vi du 2 &
- nhiét d6 28°C trong thoi gian tir 7 dén 10 ngay, mau nudi cdy & trén duoc muc dé ciy
vao moi truong hat giéng (b6t banh dau xanh 1,5%, tinh bot 3,0%, NaCl 0,4%,
CaCO0Os3 0,5%, pepton ca 0,3%, KH2PO4 0,05%), duge nudi céy ¢ nhiét do 28°C trong
thoi gian 48 gid & bude A, tiép d6 chuyén sang budc B dé nudi cdy & nhiét do 28°C
trong thoi gian 24 gid, tiép dé chuyén sang thung hat gidng 501, nuéi cdy trong 36
gid, va tiép d6 chuyén vao thiung 1én men 2 tin dé nudi cdy trong moi truong hat
gibng (méi trudng nudi cdy: glucoza 0,5%, tinh bot 6,0%, bot men 0,5%, thit ca
2,0%, NH4NOs 0,6%, NaCl 1,0%, CaCOs 0,5%, KH2PO4 0,05%, MgSO4 0,1%), qua
tinh 16n men duoc tién hanh ¢ nhiét d6 28°C dé nubi ciy trong thoi gian 96 gid. Phan
ndi ctia dich 1én men duge 14y 1am mAu, pha lodng bing dém phosphat c6 pH=7,8
dén 8,0 chira 3% NaCl. Bacillus [CGMCC(B)63501] dugc st dung 1am vi khuén tht
nghiém dé xac dinh d6 chuéan 1én men bang cach st dung phuong phap duong cong
chuan theo Chinese Pharmacopoeia 2010 ed. II, Appendix XI trong mdi trudng sau:
polypepton 0,6%, bdt chiét thit bo 0,15%, bot nhdo chiét nAm men 0,6%, glucoza
0,2%, agar 1,5-2,0%, v6i axetyl spiramyxin 1am d6i chirmg. Thir nghiém duoc lap lai
3 lan dé c6 duge do chuin 1én men WSJ-IA trung binh 13 1160pg/ml, so sanh véi qua
trinh 1én men bang chung WSJ-2 chita gen don ist cho d6 chuan trung binh la
280ug/ml (Bang 5).

Vi du 4: Xac dinh hiéu sudt san phidm cta thanh phdn isovaleryl spiramyxin I
1én men bang chang WSJ-IA.

Dich 1én men c¢é duge ¢ vi du 3 duoc léy 1am mau, pH cua dich 1én men duoc
diéu chinh dén 8,5, dich niy dugc chiét bang thé tich twong duong cua etyl axetat, va
dich chiét etyl axetat dugc co dén kho, duge hoa tan trong metanol. Dung dich duogc
tach béng cach sir dung cft Kromasil C18 (4,5 mmx150mm, Sum); pha ddng:
metanol: dung dich natri dihydro phosphat (53:47 thé tich/thé tich); buéc séng phat
hién: 231nm; téc do dong: 1,0 ml/phut; nhiét do cot 25°C; kich c¢& mau: 10-20pl.
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Ham luong cua thanh phin isovaleryl spiramyxin I trong dich 1én men dugc tinh
bang cach st dung cac két qua HPLC (Fig. 3). Céac két qua tir 3 thir nghiém chi ra
ring, viéc 1én men bang ching WSJ-IA va chung WSJ-2 chita monogen ist, ham
luong trung binh tdng cta thanh phin isovaleryl spiramyxin I 1in lwot 1 12,061% va
7,088%. Sau khi 1én men theo vi du 3, dd chudn 1én men cta hai ching dugc do bang
phan tich vi sinh, va san phdm dugc phéan tich bang cach sir dung HPLC (Fig. 3).
Theo cac dién tich dinh HPLC thu dugc, thanh phén isovaleryl spiramyxin I dugc tao
ra bang hai ching ndy dugc so sanh, ty 1& cla isovaleryl spiramyxin I so v&i
spiramyxin dugc tao ra tir hai chung nay, 1an luot duge tinh. Céc két qua chi ra rﬁng
viéc dua gen ist-acyB2 dd lam gia ting do chuédn 1én men ciia WSJ-TA 1én 414%,
ham lugng cua isovaleryl spiramyxin I tao ra dugce gia tdng 1én 170,2%, trong khi dé,
sy tao ra spiramyxin giam twong Ung. Piéu nay lam gia ting ty 1& gitta ham luong
isovaleryl spiramyxin [ va ham lugng spiramyxin [én 218% (Bang 5).

Sang ché dé xudt ching c6 thé tao ra isovaleryl spiramyxin I chira gen ist-acyB2,
trong diéu kién 1én men nhit dinh. Chung nay 1am gia ting qua trinh tao ra isovaleryl
spiramyxin I v&i hé s6 1,7, va lam gia ting do chudn 1én men vé&i hé s 4,14 khi so
sanh véi chung chi chira gen ist.

Bang 5: So sanh do chuédn 1én men biang cach st dung cic ching WSJ-IA va WSJ-2

va ham luong thanh phén.

Chung | do chuan lén Dién tich dinh Dién tich dinh Isovaleryl

men Spiramyxin (%) Isovaleryl spiramyxin I /

(pg/ml) spiramyxin [ (%) | spiramyxin (%)
WSJ-2 | 1.260 1.61,146 1. 6,980 1.11,42

2. 280 2. 63,756 2.7,150 2.11,21

3.300 3.62,223 3.7,134 3.11,47

trung binh 280 trung binh 62,375 | trung binh 7,088 trung binh 11,36
WSIJ-TIA | 1. 1040 1.47,825 1.10,956 1.22,91

2.1250 2.48,982 2.13,013 2.26,57

3.1190 3.49,527 3.12,214 3. 24,66

trung binh 1160 | trung binh 48,778 | trung binh 12,061 | trung binh 24,72
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YEU CAU BAO HO
1. Chiing vi khuan Streptomyces duge thiét k& gen WSI-IA va duge luu giit voi sb
hiéu luu gitt CGMCC 3942.
2. Phuong phap san xuét isovaleryl spiramyxin I, phuong phép nay bao gbém bude
thu hdi isovaleryl spiramyxin I tir dich 1én men dugc tao ra bang cach nudi cdy chung

Streptomyces dugc thiét ké gen theo diém 1 trong méi truong nudi cy.
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