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Linh vie ky thuit dwec dé cap
Sang ché dé cap dén linh vuc k§ thuat di truyén phan tir & pha v su biéu hién
ctia gen. Cu thé hon, sang ché d& cap dén d6t bién & gen sprnK chuyén héa chiing san

xuat spinosad thanh chiing sdn xuat tién chat spinetoram.

Tinh trang k§ thuét ciia sang ché

Patent M§ sb 5,362,634 d& cap dén san phdm 1én men A83543 12 nhém céc hop
chit c6 lién quan duoc tao ra bdi Saccharopolyspora spinosa. Cac hop chét da biét cua
nhém nay duoc goi 1a cdc yéu td hodc hop phan, va mdi yéu té hoic hop phin nay
duoc ky hiu bing mét chir cai. Trong ban md ta ndy, cic hop chét nay duoc goi 1a
spinosyn A, B, v.v.. C4c hop chét spinosyn nay c6 thé ding & phong trir nhén, giun
trdn va sau bo, cu thé 13 cac loai canh vay va hai canh, va chiing kha than thién vé mit
moi trudng va c6 ddc tinh doc dang chu y.

Hop chét spinosyn dugc tao ra trong tu nhién bao gém hé nhén 3 vong 5,6,5,
dugc dung hop véi lacton vong 16n ¢6 12 canh, dudng trung tinh (rthamnoza) va dufmg
amino (forosamin) (xem 4n phim cta Kirst va dong tac gia (1991)). Néu dudng amino
khong c6 mit thi cac hop chét nay dugc goi la aglycon gid cua A, D, v.v., va nén
dudng trung tinh khong c6 mit thi cac hop chit nay dugc goi 1a aglycon gia nghich
cta A, D, v.v.. Danh phap thudong ding hon & chi aglycon gia 13 spinosyn A 17-Psa,
spinosyn D 17-Psa, v.v., va aglycon gia nghich la spinosyn A 9-Psa, spinosvn D 9-Psa,
A2

Trong tu nhién, cac hop chét spinosyn ¢6 thé dugc tao ra nhd qua trinh 1én men
tir cdc méi truong nudi cdy NRRL 18395, 18537, 18538, 18539, 18719, 18720, 18743
va 18823. Cac méi trudong nudi cdy nay da duoc luu gift va ndm trong Bo suu tdp moi
truong nudi ciy gbe ctia Trung tdm nghién cu khu vuc mién Trung T4y, Dich vu
nghién cttu ndng nghiép, BO nong nghiép M¥, 1815 North University Street, Peoria,
1., 61604.
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Patent My s§ 5,362,634 va don yéu ciu cip patent chdu Au ddng dang sb
375316 Al d& cép dén spinosyn A, B, C, D, E, F, G, H, va J. Ngudi ta néi ring céc
hop chét nay duoc tao ra bang cach nubi cdy chiing vi sinh vat méi Saccharopolyspora
spinosa dugce chon tir NRRL 18395, NRRL 18537, NRRL 18538, va NRRL 18539.

Cong b don qubc t& s6 WO 93/09126 @ cap dén spinosyn L, M, N, Q, R, S,
va T. Tai liéu ndy ciing dé cap dén hai ching san xut spinosyn J: NRRL 18719 va
NRRL 18720, va chiing san xuét spinosyn Q, R, S, va T: NRRL 18823.

Cong bb don qubc t& s6 WO 94/20518 va patent M§ sb 5,6704,486 d& cap dén
spinosyn K, O, P, U, V, W, va 'Y, va d4n xut cta chung. Céc tai li€u nay ciling dé cap
dén chiing sén xuét spinosyn K 1a NRRL 18743.

Thach thuc trong vi€c tao ra cac hop chét spinosyn xuét phét tir viéc cin phai
ding thé tich 1én men rit 16n dé tao ra luong spinosyn rat nho. R4t mubn 1am ting hiéu
qua tao ra spinosyn va nh¢ d6 lam ting tinh kha dung cia spinosyn trong khi giam
duoc chi phi sén xuét cia ching.

S& ¢6 1o néu tao ra cac gen tbng hop sinh hoc tach dong dé ding trong viéc tao
ra dAn xut spinosyn m&i c6 thé c6 phd hoat tinh trir sdu khac nhau. Mong mudn tao ra
dugc cac din xuit méi vi mic di cic spinosyn di biét c6 phd e ché sau bo rong
nhung chiing van khong phong trir duoc tat ca cic con tring. Cé thé tao ra céc kiéu
phong trir khic nhau bang céc hop chét trung gian sinh tdng hop cta spinosyn, hodc
béﬁg din xuét cia chung duogc tao ra in vivo, hodc béng din xuét thu dugc tir qua trinh
ci bién hoa hoc chung in vitro.

Ciing s& ¢c6 lgi néu téng hop céc hop chét trung gian méi bing céc ching dot
bién cta S. spinésa trong d6 cac phin ciia gen mi héa enzym d& sinh tdng hop
spinosyn di dugc thay thé bing cac phin ciia ciing gen nay di duoc gy dot bién dic

hiéu in vitro, hodc bang cac phan gen tuong Ung tir cac sinh vat khéc.

Ban chit ky thuit ciia sang ché

Sang ché d& xuét quy trinh chuyén héa ching san xuét spinosad nhur spinosyn A
va D thanh ching san xuét tién chit spinetoram nhu spinosyn J va L. Quy trinh nhu
viy c6 thé bao gdm qua trinh tao ra cai bién & gen spnK dé khir hoat tinh 3'-O
metyltransferaza. Cai bién nay c6 thé dugc tao ra nhd qua trinh giy khuyét doan trong
khung, dot bién, thay thé, khuyét doan, cai xen va cac qua trinh twong tir. Khuyét doan

trong khung c6 thé 13 trong toan bd hé gen bao gdm gay khuyét doan ciia diu 5', diu
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3', hoic clia viing ghi ma spnK. Mot khuyét doan trong khung nhu vay c6 thé bao gdm
khuyét doan trinh tur néu trong SEQ. ID. NO: 9. D6t bién diém c6 thé bao gdm, nhung
khéng chi gidi han &, dot bién & cac vi tri cdp bazo 528, 589, 602, 668, 721, 794, 862,
895, 908, 937 va 1131. Céc dot bién nay c6 thé din dén nhing thay dbi trong qu4 trinh
dich mi ctia gen sprK. Nhimg thay dbi nhur vay c6 thé thay dbi vé axit amin, thay thé,
hoic tao ra codon két thic. Céc cai bién nhu viy dan dén viée tao ra hop chét spinosyn
Jva L thay vi spinosyn A va D.

Phuong phap cu thé theo sang ché bao gdm buéc chuyén héa ching san xut
spinosad thanh chiing san xuét tién chét spinetoram bang c4ch lam bét hoat gen spnkK
trong khi van duy tri gen tao ra spinosyn J va L. Viéc 1am bét hoat hoc pha v& hoat
tinh cia protein spnK binh thudng cé thé duge thuc hién bang cach giy khuyét doan
trong khung, dot bién, thay thé, khuyét doan, cai xen va cac phuong phép tuong tur.
Viéc nay ciing c6 thé duge thuc hién bang céc thao tac di truyén ddi véi trinh tu khoi
df‘_iu phién m3 hodc trinh tur vi tri gén két ribosom.

Sang ché con d& xuit t& bao vat cha bién dbi gen ¢6 thé tao ra tién chét
spinetoram. V4t chti bién d6i gen nay c6 thé dugc tao ra bing cach cai bién gen spnkK
dé& khtr hoat tinh 3'-O metyltransferaza. Cai bién nay c6 thé dugc thuc hién bing cach
gly khuyét doan trong khung, d6t bién, thay thé, khuyét doan, cai xen va cac phuong
phép trong tir. Khuyét doan trong khung c6 thé bao gdm gay khuyét doan cta diu 5/,
dAu 3', hoic cua Vﬁng ghi ma spnk.

| Sang ché ciing d& xuét quy trinh chuyén hoa ching san xut spinosad thanh
chiing san xuét tién chét spinetoram bing cach cai bién gen spnK dé khir hoat tinh 3'-O
metyltransferaza. Quy trinh nay c6 thé bao gbm gay khuyét doan trong khung, d6t bién
diém, khuyét doan, va cai xen. Khuyét doan trong khung nhur vy c6 thé bao gdm viéce
gdy khuyét doan trong khung & ddu 5', khuyét doan trong khung & diu 3', va khuyét
doan trong khung & ving ghi mi spnK. Khuyét doan nay c6 thé bao gdm gy Kkhuyét
doan bao gf‘)m mot hodc nhidu bazo nucleotit dAn dén viéc phd v& khung doc binh
thudng ciia gen spnK. Cai xen c6 thé bao gdbm mot hoic nhidu bazo nucleotit cai xen
phé v& khung doc binh thuong clia gen sprK. Dot bién diém c6 thé Xay ra & céc vi tri
cdp bazo 528, 589, 602, 668, 721, 794, 862, 895, 908, 937 va 1131. Cac dot bién diém
nay cé thé dan dén viéc thay thé axit amin & vi tri hoat dong hoac vi tri gén két co chét

cua gen spnk.



23018

Sang ché ciing d& xuit té bao vat chu bién dbi gen co6 thé tao ra tién chét
spinetoram, trong d6 t& bao vat chi bién ddi gen nay 14 t& bao vét chil nhin so ma binh
thudng khéng tao ra lugng dang ké tién chit spinetoram, bing céch tao ra cai bién &
gen spnK dé khir hoat tinh 3'-O metyltransferaza. C4c phuong 4n thuc hién khéc bao
gbm phwong phap chuyén héa chiing san xut spinosad thanh ching sén xuét tién chét
spinetoram bang cich 1am bét hoat gen sprK trong khi van duy tri gen tao ra spinosyn
J va L. Cac phuong phap nhu vy c6 thé bao gbm gy khuyét doan trong khung, dot
bién diém, khuyét doan va cai xen. Khuyét doan trong khung nhu vy c6 thé bao gdm
gy khuyét doan trong khung & diu 5', khuyét doan trong khung & du 3' va khuyét
doan trong khung & ving ghi ma spnk. Khuyét doan c6 thé bao gdm gay khuyét doan
bao gbm mét hodc nhidu bazo nucleotit din t&i pha vo khung doc binh thudng cta gen
spnK. Cai xen c6 thé bao gdm mot hodc nhidu bazo nucleotit cai xen pha v& khung doc
binh thudng ctia gen sprk. Dot bién didm c6 thé xay ra & céc vi tri cip bazo 528, 589,
602, 668, 721, 794, 862, 895, 908, 937 va 1131. C4c dot bién diém niy c6 thé din dén
viéc thay thé axit amin & vj tri hoat dong hodc vi tri gén két co chét cia gen spnK. Cac
phwong phép 1am bit hoat spnK khic c6 thé duoc thuc hién bing cach thao tic di
truyén & vi tri gén két ribosom hodc bang cach thao tac di truyén & trinh tu khéi ddu

phién ma cua gen spnk.

M@ ta vit tit cic hinh v&

FIG. 1 minh hoa vi tri ctia d6t bién diém spnK. Dot bién dugc t6 dam trong
trinh tur kiéu dai cta spnK (SEQ ID NO: 17). |

FIG. 2 thé hién ban dd vat Iy cia spnJ, spnK, spnL va spnM. Céc san phim
PCR tao ra dugc thé hién bang cic dudng ndm dudi ban dd nhifm sic thé.

FIG. 3 thé hién su hop nhét cta cdu tric khuyét doan trong khung spnK trong
ving spnLM dudi dang mét tai t5 hop twong ddng chéo theo mot phuong 4n thuc hién
ctia séng ché. (DAu hoa thi thé hién trinh tu ghi ma khong hoan chinh cta spnJ va
spnM).

FIG. 4 minh hoa thé d6t bién chéo kép dan dén khuyét doan cta gen spnK theo
mdt phuong an thuc hién cia sang ché. Kich thuéc va trinh tw ADN ctia manh PCR
thé hién khuyét doan trong khung ciia gen spnk.

FIG. 5 thé hién db thi clia catxet cai xen chira catxet ciia gen khang apramycin

trong khung (aac(3)IV) trong spnK theo mét phurong 4n thuc hién clia sang ché.
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FIG. 6 thé hién vi tri gin két ribosom (dugc ky hiéu 1a Shine-Dalgarno) duoc
dinh vi trude trinh trr ghi m& spnK theo mdt phuong an thuc hién ctia sang ché (SEQ
ID NO:16). Trinh ty nay duoc t6 ddm trong hinh Vé. |

M5 ta chi tiét sang ché

C6 nhiéu muc dich sit dung d6i véi AND téch dong cua Saccharopolyspora
spinosa. Céc gen tach dong cé thé duoc ding dé 1am ting hiéu suit cta spinosyn va
tao ra spinosyn méi. Hiéu suét ting c6 thé thu dugc bang cach hop nhit vao hé gen cla
ching cu thé hai ban sao cua gen d6i v6i enzym bét ky dang gi6éi han téc do trong
ching d6. Trong céc trudng hgp ma con dudng sinh téng hop bi phong bé trong céc
chiing d6t bién cu thé do thiéu enzym theo yéu clu, viéc tao ra spinosyn mong mudn
c6 thé duoc khoi phuc bing cach hop nhat ban sao cia cic gen theo yéu cau. Tai noi
con dudng sinh téng hop bi phé v&, ching tién chit khéc nhau c6 thé duogc tao ra. Pac
biét hon, viéc pha v& gen spnK c6 thé din dén qua trinh tao ra spinosyn J va L thay vi
tao ra spinosyn A va D.

Spinosyn mé&i ¢ thé duoc tao ra béng cach sir dung cdc manh ADN tach dong
dé pha v cac budce trong qu4 trinh sinh téng hop spinosyn. Viéc phé v& nay c6 thé din
dén su tich tu cta céc tién chit hodc céc san phém "va cham" (“shunt” products) (d4n
xudt ctia tién chét dwgc xir Iy trong ty nhién). Cac manh nay c6 thé ding dé thuc hién
pha v& 1a c4c manh bén trong gen v4i cac bazé dugc bo di tir ca cac dau 5' va 3' cla
gen cling nhu toan by hé gen. Céc trudng hop tai t6 hop trong ddng dung cdc manh
nhu vay din dén viéc tao ra hai ban sao khong hoan chinh ctia gen: mdt ban sao bi mét
cac bazo d dugc bo di tir ddu 5’ va mot ban sao mat céc bazo da duoc bo di tir déu 3",
86 bazo duge bd di ¢ m&i ddu cia manh phai da 16n dé sao cho cac ban sao khéong
hoan chinh ciia gen déu khéng gitt duge hoat tinh.

Dinh nghia sau dugc dung trong ban mé ta ndy va phai dugc vién din dé 1am
sang t0 yéu ciu bao ho va phdn mo ta. Trir khi c6 chi din khéc, tit ca cac patent M§ va
don yéu ciu cip patent vién din trong ban mé ta nay dugc dua vao bang cach vién
dan.

Khi dugce dung trong ban mo ta nay, cidc mao tir khéng xac dinh “mot” ding
trrée mot yéu t§ hoac hop phan theo sang ché duoc du dinh d8 cép khong giGi han
pham vi sang ché dén s6 truong hop (tuc 12, sy kién) cia yéu t6 hozc hop phin. Vi vay

“mdt" can phai dugc hicu la bao gobm mot hodc it nhit mot, va dang tlr s it ndy cia
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yéu t6 hodc hop phin ciing bao gdm ca sb nhiéu trir khi con s nay c6 y nghia r3 rang
1asé it.

Trong ban md ta nay, cac thuat ngit “bao gdm” va “gdm” nghia 1a su c6 mit cia
cac dic diém, céc sb nguyén, cdc buédc, hodc cic hgp phén duge néu duoc vién din
trong yéu ciu bao hd, nhung thudt ngft nay khéng han ché sur ¢6 miat hodc bd sung mot
hodc nhiéu céc dic didm, cic sb nguyén, cc budc, cac hop phan hoidc nhém cia ching
khic. Diéu d6 c6 nghia 1 ché phdm, hén hop, quy trinh, phuong phép, vat phim, hoic
dung cu “bao gém” hoidc “gém” danh muc cta céc yéu té khong chi giéi han & cac yéu
t6 46 ma c6 thé bao gdm cac yéu té khac khong dugc liét ké mot cach rd rang hodc gin
lién v6i n6. Khi duge ding trong ban mé ta ndy, “hodc” dé chi bao gdm va loai trir
“hodc”. Vi du, diéu kién A hodc B théa man mot trong cac diéu kién bét ky sau: A la
ding (hodc c6 mat) va B 1a sai (hodc khong cd mét), A 1a sai (hodc khong cd mit) va B
1a dtng (hodc c¢6 mit), va ca A va B déu dung (hodc c¢6 mait).

Trong ban md ta nay, thut ngit “khoang™ dé chi viéc bién dbi sb luong coa
thanh phan hodc cht phan tmg theo séng ché hoic dugc ding d& chi su thay ddi v&
dinh hrgng bang s c6 thé xay ra, vi du, nhd phép do thong thudng va céc quy trinh xir
Iy chit 1éng duoc ding dé diéu ché chét ¢6 dic hodc sir dung dung moéi trén thé gidi;
do sai sb khéng chu ¥ trong cac quy trinh nay; do su khac nhau vé qua trinh san xuét,
ngudn, hoic d6 tinh khiét ctia thanh phan dugc ding dé diéu ché ché phdm hoic thuc
hién phuong phép; va cac yéu t§ twong tr. Thuat ngit “khoéng” cling bao ham lugng
khéc do cdc diéu kién cin bang khac nhau v6i ché phdm thu duoc tir hdn hop ban du
cu thé. D ¢6 hay khéng bién ddi boi thuat ngir “khoang” yéu ciu bao hd bao gdm cac
dang tirong durong véi s6 luong. |

Trong ban mo ta nay, thut ngit “sang ché” hodc “sang ché nay” 13 thuat ngit
khong gidi han pham vi séng ché va duge du dinh bao ham tét ca céc thay ddi c6 thé
nhu duoc mé ta trong phdn md ta va néu trong yéu ciu bo ho.

Trong ban md ta ndy, cic thuit ngit “polypeptit” va “peptit” s& dugc dung 1an
cho nhau d chi polyme ctia hai hoic nhiéu axit amin dwgc ndi cing nhau bing lién két
peptit. Theo mot khia canh, thuat ngit nay ciing bao gdm céc cai bién sau biu hién cia
polypeptit, vi du, glycosyl hoa, axetyl héa, phosphoryl hod va cdc qua trinh tuong tu.
Céc hop chét bao gdm trong dinh nghia 13, vi du, peptit chira mdt hodc nhiéu chat
tirong tur clia axit amin hodc axit amin d4n nhén va chat bat chudc peptit. Peptit c6 thé

chra L-axit amin.
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Trong ban md ta ndy, cac thuat ngit “peptit dugc quan tim”, “POI”, “san phdm

99 &

gen”, “san phdm gen dich”, va “ving ma héa dich sén phadm gen” dé chi san phim
peptit/protein khéc loai mong muén duoc ma héa bdi gen ngoai lai biéu hién tai td
hop. Peptit dugc quan tdm c6 thé bao gdm san phdm peptit/protein bét ky bao gdm,
nhung khong chi gidi han & cic protein, céc protein dung hop, enzym, peptit,
polypeptit, va oligopeptit. Peptit dugc quan tdm ¢ kich thuée chidu dai nim trong
khoéng tir 2 dén 398 axit amin.

Trong ban md ta nay, thuit ngir “cu triic gen” ding d& chi mot loat cac axit
nucleic lién k& c¢6 thé dung d& didu hoa kiéu di truyén hodc phenotip ciia sinh vat. Vi
du khong gi6i han pham vi séng ché vé ciu triic gen bao gdm nhung khéng chi gidi
han & phén tif axit nucleic, va khung doc md, gen, catxet biéu hién, vat truyén, plasmit
va céc cAu tric tuong tu.

Trong bdn m6 ta nay, thuat ngit “gen ndi sinh” diing dé chi gen tu nhién & vj tri
tu nhién cia né trong hé gen cua sinh vat.

Khi dugc dung trong ban md ta nay, “gen ngoai lai” ding dé chi gen khong
duge tim thiy thong thudng trong sinh vét chi, ma duoc dua vao sinh vét chi bing
cach bién nap gen. Gen ngoai lai c6 thé bao gdm gen tur nhién duge 16ng vao sinh vat
khong tu nhién, hodc gen kham.

Trong ban mo ta nay, thudt ngitr “khac loai” dbi véi trinh tu trong sinh vat/hé
gen cu thé thé hién r?ing trinh tw thu dugc tir cic loai ngoai lai, hoic, néu tir cfmg loai,
vé co ban dugc cai bién tir dang tw nhién cta né trong ché pham va/hodc locut hé gen
béng cach cén nhic su can thiép cia con nguoi. Do vay, vi du, su biéu hién gen khac
loai diing @& chi quy trinh biéu hién gen tir mot sinh varhé gen bang cach dit n6 vao
hé gen ctia sinh vat/hé gen khac nhau.

Trong ban mb ta ndy, thudt ngit “tai td hop” ding d& chi su két hop nhén tao
cua hai doan riéng r&€ khac cua trinh tu, vi du, béng cach téng hop hoa hoc hoac béng
céch thao téc di truyén cac doan phan l4p cia axit nucleic bang k¥ thuat di truyén.
“Thé tai t& hop” cling bao gdm té bao hoic vat truyén, da duogc cai bién bang cach dua
vao axit nucleic khéc loai hozc t& bao c6 ngudn gbe tir t& bao duge cai bién nhu vay,
nhung khong bao him viéc stra d6i té bao hoidc vat truyén béi trudng hop xuét hién
trong tu nhién (vi du, dot bién tu phat, bién nap tu nhién, tai nap tu nhién, chuyén vi tri

tu nhién) nhu trudng hop xay ra ma khong cén nhac su can thiép clia con ngudi.
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Thuét ngit “dugc xir ly bang k¥ thuat di truyén” hodc “dugc stra dbi vé mat di
truyén” nghia 14 stta di v& mat khoa hoc céu truc cia véat liéu di truyén & sinh vt
séng. N6 bao gém Su san xuét va st dung tai tb hop ADN. Cu thé hon, né dugce ding
dé mo ta sinh vat duge xi ly br?mg k¥ thuiat di truyén hodc duoc cai bién tir sinh vt
xuft hién trong tr nhién. K3 thuét di truyén c6 thé dugc thuc hién bing mot sb ky
thuat da biét trong linh vuc ndy, vi du, thay thé gen, khuéch dai gen, phd v¥ gen,
chuyén nhiém, bién nap bing cich st dung cac plasmit, virut, hodic cc vat truyén
khéc. Sinh vat bién dbi gen, vi dy, vi sinh vat bién ddi gen, cling thudng dugce ding dé
chi sinh vat tai t§ hop, vi du, vi sinh vat tai td hop.

Trong ban mo ta nay, thudt ngir “bi pha v&” hodc “sy pha v khi néi dén gen
di duge thao tic di truyén bang tay hodc dugc cai bién nho k§ thuat di truyén hodc
nhd nguyén nhin tu nhién lam thay dbi hoat tinh cta gen. Hoat tinh gen nhu vdy cé
thé tang hodc giam. Ngoai ra, viéc phé v& ndy c6 thé khit bé chirc ning clia protein. Dé
tao diéu kién thuan loi viéc giam nhu vy, s§ ban sao cia gen c6 thé giam, vi dy, béng

“céach dudi biéu hién hoic phd vo gen. Néi rang gen “dudi bidu hién” néu murc phién
m4 cla gen ndy gidm so véi gen kidu dai. Mitc phién ma nay c6 thé duogc do bang, vi
du, phén tich thAm Northern dinh lugng lugng mARN duéi dang chi thi dbi véi s
biéu hién ciia gen. Khi duge dung trong ban mo ta nay, gen 1a dudi biéu hién néu
lugng ctia mARN sinh ra gidm it nhit 1%, 2%, 5% 10%, 25%, 50%, 75%, 100%,
200% hoic tham chi nhiéu hon 500%, so v6i lugng mARN dugc sinh ra tir gen kiéu
dai. Theo céach khac, trinh tw khéi ddu phién ma yéu c6 thé dugc diing dé dinh huéng
su bidu hién ctia polynucleotit. Theo phuong 4an thuc hién khéc, trinh tu khoi dau
phién mi, viing diu hoa va/hoic vi tri gin két ribosom xudi chidu ctia gen c6 thé dugc
stra d6i dé dat dugc sy biéu hién gidm. Sy biéu hién ciing ¢6 thé dugc giam béng cach
1am gidm chu ky ban rd turong ddi cia ARN thong tin. Theo phuong 4n thuc hién khéc,
hoat tinh ctia chinh polypeptit c6 thé dugc giam bang c4ch st dung mét hodc nhiéu dot
bién trong trinh ty axit amin polypeptit, 1am gidm hoat tinh. Vi du, sira di 4i lIuc cia

“polypeptit di v6i co chit tuong tng ctia n6 c6 thd din dén vide 1am hoat tinh giam.

Tuwong tu, chu ky ban 13 tuong dbi cua polypeptit ¢ thé gidm. Trong trudng hop khéc,

su biéu hién ctia gen giam hosc hoat tinh gidm, viéc gidm nay c6 thé dat dugc bing
cach stra ddi thanh phin cta méi trudng nudi cdy té bao va/hodc cac phuong phéap
duoc ding dé nudi ciy. “Bidu hién gidm” hodc “hoat tinh giam™ khi duoc dung trong

ban md ta ndy nghia I gidm it nht 5%, 10%, 25%, 50%, 75%, 100%, 200% hoic
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thdm chi nhiéu hon 500%, so v&i protein, polynucleotit, gen kidu dai; hodc hoat tinh
va/hodc ndng do cua protein ¢6 mit trude khi polynucleotit hodc polypeptit giam. Hoat
tinh ciia protein spnK ciing ¢6 thé dugc giam bing cich cho protein tiép xtic véi chit
Gc ché chung hodc didc hiéu cua hoat tinh cta né. Cac thudt ngit “hoat tinh gidm”,
“hoat tinh gidm hogc khir bé” dugc ding thay thé 13n nhau trong ban mé ta nay.

“Trinh tu kiém sodt” su biéu hién dé chi chung trinh ty khéi ddu phién ma, vi trf
ghn két ribosom, trinh tu két thuc phién mé, mién didu hoa xudi chidu, gen tdng cudng,
va céc trinh ty twong tu, cung cip chung cho qua trinh phién ma va qué trinh dich ma
clia trinh tr ma ho4 trong t€ bio vat chii. Khong phai tit ca céc trinh ty kiém soét nay
ludn cn phai c6 mit trong vét truyén tai td hop chimg nao gen mong mudn ¢ kha
nang dugc phién ma va dugce dich ma.

“T4i td hop” diing d& chi hop nhét ctia céc doan trinh tw ADN hoic ARN gilra
hai phan tr ADN hodc ARN. “T4i t6 hop tuong dong” xay ra giita hai phan tt ADN
lai héa béi vi trinh tu nucleotit tuong déng hodc bd tro cb mit trong moi phéan t&
ADN.

Céc thuat ngit “céc didu kién nghiém ngit” hodc “lai héa trong cac diéu kién
nghiém ngit” ding dé chi cac didu kién trong d6 ddu do s& lai héa wu tién véi dich cia
nd sau do, va & muc d¢ nho hon, hodc khong phai tAt ca, vdi cc trinh tu khac. “Lai
héa nghiém ngat” va “céc diéu kién rira lai hoa nghiém ngat” trong ndi dung céc thir
nghiém lai héa axit nucleic nhu lai héa Southern va northern 13 ddc 1ap vé trinh tu, va
khac nhau trong céc diéu kién thong sb méi truong khac nhau. Huéng dan k¥ v& lai
héa axit nucleic dugc tim thdy trong Tijssen (1993) Laboratory Techniques in
Biochemistry and Molecular Biology- Hybridization with Nucleic Acid Probes part I
chapter 2 Overview of principles of hybridization and the strategy of nucleic acid
probes assays, Elsevier, New York. N6i chung, cac didu kién lai héa va rira nghiém
ngit cao dugc chon 13 khoang 5°C thip hon nhiét d6 néng chay nhiét (T,,) dbi véi
trinh tu dac hiéu & néng do ion va d6 pH x4c dinh. Ty, 1a 14 nhiét d6 (trong diéu kién
ndng d¢ ion va pH xdc dinh) ma tai d6 50% trinh ty dich lai héa véi ddu do phi hop
hoan toan. Cac diéu kién rét nghiém ngit dugc chon 1a béng T,, d8i v&i dau do cu thé.

Mot vi du vé ééc diéu kién lai héa nghiém ngit di véi lai hoéa axit nucleic bd
trg ¢6 hon 100 géc bd tro trén thiét bi loc trong thAm Southern hodc Northern 1a 50%
formamit v6i 1mg heparin & nhiét d6 42°C, véi lai hoa dugce thuc hién qua dém. Mot

vi du v& céc diéu kién rira nghi€m ngit cao 14 0,15 M NaCl & nhiét d6 72°C trong thdi

-10-



23018

gian khoang 15 phtit. Mot vi du vé cac diéu kién rtra nghiém ngat 1a rira 0,2xSSC &
nhiét d§ 65°C trong thoi gian 15 phat (Xem, Sambrook et al. (1989) Molecular
Cloning--A Laboratory Manual (2nd ed.) Vol. 1-3, Cold Spring Harbor Laboratory,
Cold Spring Harbor Press, NY, dé mo ta dung dich dém SSC). Thong thudng, diéu
kién rira nghiém ngit cao duoc 4p dung tru6e diéu kién rira nghiém ngit thip dé loai
b6 tin hiéu dau do nén. Mot vi du vé didu kién rira nghiém ngit trung binh cho soi kép,
vi dy, ¢6 hon 100 nucleotit, 13 1XxSSC & nhiét 66‘45°C trong thoi gian 15 phat. Mét vi
du vé& diéu kién rtra nghiém ngt thdp cho soi kép, vi du, ¢6 hon 100 nucleotit, 12 4
6xSSC & nhiét do 40°C trong thoi gian 15 phit. N6i chung, tin hiéu d6 on ¢6 ty 18 16n
hon 2x (hogc cao hon) so véi tin hi€u quan st dugc d6i véi diu do khong lién quan
trong thir nghiém lai héa cu thé thé hién viéc do lai héa ddc hiéu. Axit nucleic khong
lai héa v6i nhau trong cc diéu kién nghiém ngit v& co ban van gibng nhau néu
polypeptit ma chiing ma héa vé co ban 14 gidng nhau. Diéu nay xay ra, vi dy, khi ban
sao cua axit nucleic dugc tao ra béng cach sir dung su suy thoai codon tbi da duoc cho
phép boi mi di truyén.

Sang ché ciing d& xuét polynucleotit phan 1ap c6 thé lai hoa trong céc didu kién
nghiém ngit, t6t hon 1a trong céc diéu kién nghiém ngdt cao, véi polynucleotit theo
sang ché.

Trong bdn md ta ndy, thuat ngit “lai héa” dugc du dinh & mé ta cac didu kién
lai héa va rira ma trong d6 trinh tu nucleotit it nhat khoang 50%, it nhat khoang 60%,
it nhat khoang 70%, t6t hon nita 13 it nhit khoang 80%, tham chi tét hon nita 13 it nhit
14 nim trong khoang tir 85% dén 90%, t6t nhat 13 it nhit 95% twong ddng véi nhau
thuong duy tri lai hoa véi nhau.

Theo mot phuong 4n thuc hién, axit nucleic theo sang ché c6 muc tuong déng it
nhét 13 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99%, hoic nhiéu hon véi trinh tu axit nucleic dugc
thé hién trong don nay hoic dang bd trg cua no.

Vi du khéc khong giéi han pham vi sang ché v& cic dilu kién lai héa nghiém
ngat 1 lai hoéa trong 6x natri clorua/natri xitrat (SSC) & nhiét d6 khoang 45°C, tiép dé
14 mot hogc nhidu 13n rira trong 1xSSC, 0,1% SDS & nhiét d6 50°C, tét hon 13 & nhiét
d6 55°C, tot hon nita 14 ¢ nhiét d6 60°C va tham chi t&t hon nira 13 & nhiét d6 65°C.

Céc didu kién nghiém ngit cao c6 thé bao gbm viéc U & nhiét do 42°C trong

khoang thoi gian vai ngdy, nhu trong khoang tir 2 dén 4 ngay, bang cach st dung dau
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dd ADN dén nhin nhu digoxigenin (DIG)-d4u dd ADN dén nhén, tiép d6 13 mot hodc
nhiéu 14n rira trong 2xSSC, 0,1% SDS & nhiét o trong phong va mot hodc nhiéu lan
rtra trong 0,5xSSC, 0,1% SDS hodc 0,1xSSC, 0,1% SDS & nhiét do nam trong khoang
tir 65 dn 68°C. Cu thé, cac didu kién nghiém ngit cao bao gém, vi dy, trong khodng
thoi gian tir 2h dén 4 ngdy & & nhiét dd 42°C bang cach st dung dau do ADN dén nhan
DIG (dugc didu ché, vi du, bang cach sir dung hé dan nhan DIG; Roche Diagnostics
GmbH, 68298 Mannheim, Germany) trong dung dich nhu dung dich DigEasyHyb
(Roche Diagnostics GmbH) ¢6 hodc khéng c¢6 100pg/mL ADN tinh dich ca héi, hogc
dung dich bao gbém 50% formamit, 5xSSC (150mM NaCl, 15mM trinatri xitrat),
0,02% natri dodexyl sulfat, 0,1% N-lauroylsarcosin, va 2% chét phan tmg phong bé
(Roche Diagnostics GmbH), tiép d6 1a rira cac bo loc hai 14n trong khoang thoi gian tir
5 dén 15 phiit trong 2xSSC va 0,1% SDS & nhiét d§ trong phong va sau d9 rira hai lan
trong khoang thoi gian tir 15 dén 30 phut trong 0,5xSSC va 0,1% SDS hodc 0,1xSSC
va 0,1% SDS & nhiét do nam trong khoang tir 65 dén 68°C.

Theo mét sb phuong 4n thuc hién phan tir axit nucleic phén 1ap theo séng ché
lai hoa trong cac diéu kién nghiém ngit cao véi trinh ty nucleotit theo séng ché co thé
trong Gmg véi phén tr axit nucleic xuét hién trong tu nhién. Khi dugc ding trong ban
moé ta nay, phan tf axit nucleic “xuét hién trong tu nhién” ding dé chi phan tr ARN
hoiic ADN c6 trinh tu nucleotit xay ra trong tu nhién (vi du, ma héa protein tu nhién).

Ngudi c6 hidu biét trong linh vuc nay sé biét cac diéu kién dé 4p dung cho céc
didu kién lai hoa nghiém ngit va nghiém ngit cao. Huéng din bb sung lién quan dén
cac didu kién nhu vay la san c6 trong linh vuc k§ thudt nay, vi du, trong Sambrook et
al., 1989, Phén tir Cloning, A Laboratory Manual, Cold Spring Harbor Press, N.Y.; va
Ausubel et al. (eds.), 1995, Current Sequences in Molecular Biology, (John Wiley &
Sons, N.Y.).

Manh ADN tach dong chira gen cho enzym sinh tbng hop spinosyn c6 thé nhan
d6i gen ma hoa cho enzym giéi han tbc d6 trong qua trinh tao ra spinosyn. Viéc nhan
d6i nay c6 thé duge diing 1am tang hiéu suét trong trudng hop bt ky khi mét trong sb
c4c hoat tinh ma héa gidi han qua trinh tbng hop spinosyn mong mubdn. Pat dige hidu
sult ciia dang ndy ting trong qua trinh 1én men Strepromyces fradiae béng cach nhan
do6i gen ma hoéa metyltransferaza gidi han tbc d6 chuyén héa macrocin thanh tylosin
(Baltz et al., 1997).
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Céac hop chét trung gian dic hiéu (hoic din xuét tr nhién cla ching) c¢6 thé
duoc tdng hop bang cac ching dot bién cia S. spinosa trong d6 mot sd gen mi hoa
enzym dé sinh tdng hop spinosyn da bi pha v&. Céc ching nhu vay c6 thé duge tao ra
bang cach hop nhét, nh téi td hop tuong ddng, plasmit dot bién chira mot manh bén
trong ciia gen dich. Khi hop nhét plasmit, hai ban sao khéng hoan chinh cta gen sinh
téng hop duge tao ra, nhy d6 khit bd chitc nuing enzym né mi héa. Co chit cho
enzym nay, hodc mot s6 dn xuét tu nhién cia ching, s& tich tu khi 1én men ching dot
bién. Chudn ndy dugc ding mét cach hiéu qua dé tao ra ching Saccharopolyspora
erythraea tao ra dan xuit 6-deoxyerytromyxin méi (Weber & McAlpine, 1992).

Cac ching nhu vy c6 thé dugc tao ra béng cach trao ddi vung dich, nho tai td
hop trong ddng chéo kép, véi plasmit dot bién chira manh méi gitra cac trinh tu khong
dugc gy dot bién & bén sudon ving dich. Gen lai héa s& tao ra protein c6 chic ning
duge stra ddi, hodc thiéu hoat tinh hodc thuc hién bién nap enzym md&i. Dan xuét méi
s& tich tu khi 1én men ching d6t bién. Chuin ndy dugc ding d& tao ra ching
Saccharopolyspora erythraea tao ra dan xudtnovel anhydroerytromyxin méi (Donadio
et al., 1993). |

Gen sinh téng hop spinosyn va ORF lién quan duoc tich dong va trinh tu ADN
ctia mdi loai duge xic dinh. Cac gen tach dong va ORF duéi diy duge goi 1a spnd,
spnB, spnC, spnD, spnk, spnF, spnG, spnH, spnl, spnJ, spnK, spnL, spnM, spnN,
spnO, spnP, spnQ, spnR, spnS, ORFL15, ORFL16, ORFR1, ORFR2, S. spinosa gtt, S.
spinosa gdh, S. spinosa epi, va S. spinosa kre.

Saccharapolyspora spinosa tao ra hén hop gdm chin hop chét c6 lién quan mat
thiét dugc goi chung 13 “spinosyn”. Trong hdn hop nay, spinosyn A va D, dugc biét
duéi dang spinsoad, 13 hop phan chinh va c6 hoat tinh cao nhit dbi véi dich con trung
quan trong. Spinosyn J va L, hai trong sb cac hop phin phu trong hén hop spinosyn, 1a
cac tién chét cho spinetoram, thudc trir su spinosyn thé hé tht hai. Céc phuong én
theo sang ché d& xuit su chuyén hod truc tiép cua ching sin xuit spinosad thanh
ching san xuét tién chat spinetoram nhd thao tic di truyén spnK mi héa cho
3'-O-metyltransferaza.

Spinosad 13 thubc trir sdu do Dow AgroSciences (Indianapolis, Ind.) s&n xuét
chira phan 16n 14 khoang 85% spinosyn A va khoang 15% spinosyn D. Spinosyn A va
D 14 san phdm tir nhién dugc tao ra boi qua trinh 1én men Saccharopolyspora spinosa,

nhu dugc d& cap trong patent M§ sé 5,362,634. Spinosad 13 hoat chit ciia mot s ché
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phdm trir sdu mua dugc trén thi trudng clia Dow AgroSciences, bao gdm san phim
phong trir cén tring TRACER™, SUCCESS™, SPINTOR™, va CONSERVE™. Vi
dy, san phim TRACER chira trong khoang tir 44% dén 48% spinosad (khéi luong/thé
tich), hodc khoéng 4 pao spinosad cho médi galdng. Cac hop chét spinosyn trong ché
pham dang hat va ché phdm dang 16ng hitu dung @ phong trir nhén, giun tron, va siu
bo, cu thé 14 loai canh vay, canh to, va hai canh. Trong ban md ta nay, Spinosyn A va
D cfing dugc goi la Spinosyn A/D.

Spinetoram 12 hdn hop cta 5,6-dihydro-3'-etoxy spinosyn J (hop phén chinh) va
3'- etoxy spinosyn L do Dow AgroSciences san xuét. Hon hop nay c6 thé duge didu
ché bing cich etoxyl héa hén hop cuia spinosyn J va spinosyn L, tiép d6 1a
hydrogenation. Lién két doi & vi tri 5,6 cia spinosyn J va 3’ etoxy ctia n6 dugce hydro
héa nhidu hon mdt cach d& dang so véi lién két d6i & vi tri 5,6 cla spinosyn L va dan
xult 3' etoxy ctia nd, do can trd v& mit kh(")ng gian bdi nhém metyl & C-5 trong
spinosyn L va din xuét 3’ etoxy ctia né. Xem patent My s6 6,001,981. Trong ban mo ta
nay, Spinosyn J va L ciing dugc goi 1a Spinosyn J/L.

Gin diy da chimg minh dugc ring spnK mi héa cho 3'-O-metyltransferaza.
Xem, Kim et al., JACS, 132(9): 2901-3 (2010). C4c tac gia sang ché da thiy ring spnk
c6 thé dugc loai bo ra khéi nhém gen sinh tdng hop spinosyn nh& tai t§ hop twong
ddng chéo kép trong khung ma khong gay hiéu tmg phén cuc khi phién mi cic gen
xudi dong spnL va spnM. Didu nay cho phép ching san xut spinosad duge xir ly dé
tao ra chiing san xuét tién chat spinetoram. Piéu nay ciing thé hién ring ching tach
gen spnK d4 bi mit hoat tinh 3'-O metyltransferaza.

Cac phuong 4n theo sang ché ¢ thé bao gbm thao tac di truyén & gen spnK dan
dén viéc tao ra mot khuyét doan trong khung cda gen spnkK béng cach loai bé mdt hodc
nhidu cod6n & chung san xut spinosad. Mot khuyét doan trong khung ctia gen spnk
¢6 thé bao gdm viée cit cut bat ky phén bit ky cia gen spnk. Khuyét doan trong
khung theo sang ché bao gdm gy khuyét doan loai bd doan trinh tu ma ho4 protein,
vén giit duge khung doc diing sau khi khuyét doan. M6t sb cic phuong 4n theo séng
ché c6 thé bao gdm gy khuyét doan 13 “khuyét doan sach”, tic 13, chung khéng chira
trinh to ADN ngoai sinh dugc 16ng vao gen. Mot khuyét doan trong khung cia gen
spnK cb thé bao gém viéc loai bd vi tri bat ky tir 1 dén 397 axit amin. N6 c6 thé bao
gém viéc loai bo coddn khéi dau. N6 c6 thé con bao gbm viéc loai bé mién bao toan

bét ky hoic ving khéi ddu phién ma bt k.
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Ky hiéu théng thudng dugc ding trong ban md ti ndy dé mé ta trinh tu
polynucleotit: dau bén trai ciia trinh tir polynucleotit soi don 13 dau 5" hudéng bén trai
cia trinh tu polynucleotit sgi kép dugc ding dé chi huéng 5'. Huéng bd sung nucleotit
tir 5' dén 3' vao c4c ban sao ARN méi tao ra duoc ding dé chi huéng phién ma. Soi
ADN c6 cung trinh tr nhu mARN duoc ding dé chi “soi ma héa”; trinh tu trén so1
ADN c6 cung trinh ty nhu mARN dugc phién ma tir ADN d6 va dugc dinh vi tir 5’ dén
dAu 5' ciia ban sao ARN duge dung @& chi “trinh tir xubi chiéu”; trinh tyu trén so1 ADN
¢6 clng trinh tir nhu ARN va 13 tir 3’ dén ddu 3’ cia ban sao ARN ma ho4 dugc dung
* @ chi “trinh tr nguoc dong”.

Céc phuong 4n theo sang ché c6 thé bao gdm thao téc di truyén & gen spnK dan
dén viéc tao ra mot khuyét doan trong khung diu 5' ciia gen spnk bang cach loai bd
mot hodc nhidu coddn & ching san xuit spinosad. Cac codén nay c6 thé bao gdm
trudng hop thir nhét, thir hai hoic thit ba cta codon ATG.

Céc phuong 4n theo sang ché bd sung c6 thé bao gdm thao tac di truyén & gen
spnK din dén viéc tao ra mot khuyét doan trong khung d4u 3' ctia gen spnK bang cach
loai bé mot hodc nhidu codon & ching san xuét spinosad.

Céc phuong 4n thyuc hién khéc theo sang ché c6 thé bao gbm thao tac di truyén
& gen spnK trong khuyét doan trong khung & ving ghi ma spnK, mot coddn hoic nhiéu
coddn, trong khi ri khoi ca ddu 5’ va dau 3’ ctia gen nguyén ven.

Céc phuong 4n theo sang ché bd sung c6 thé bao gdm thao tac di truyén & gen
spnK bao gém m6t hoic nhiéu d6t bién diém din dén viée két thic phién ma sém hoic
thay thé axit amin & nhiéu vi tri bao gém, nhung khoéng chi giéi han &, vi tri hoat tinh
va/hoic & vi tri gén két co chit. Mbt hoic nhiu dot bién diém nhu vay ¢6 thé x4y ra
trong motip gén két SAM, dan dén viéc két thic sém 1a & vi tri hoat ddng hodc vi tri
gin két co chat. Mot hoic nhidu d6t bién diém nhu vay ciing c6 thé 13 & vi tri tac dong
dén toan bd cAu tric SpnK hodc tac dong dén viéc cudn xoin ding co thé khir bd chic
nang spnk. Mot hogc nhiéu dot bién diém nhu vay c6 thé dwoc tao ra nhd viée do hién
tuong da hinh theo chirc ning hoic bing cach gay dot bién.

“Hién tugng da hinh theo chirc ning” khi dugc dung trong ban mé ta nay ding
dé chi thay ddi trinh tur cip bazo clia gen tao ra su thay d6i dinh tinh hoic su thay dbi
dinh lugng hoat tinh ciia protein dugc ma héa béi gen d6 (vi du, thay déi tinh dic hiéu
ctia hoat tinh; thay d6i mic hoat tinh). Thut nglr “hién tuong da hinh theo chitc ning”

“bao gdm 4ot bien, khuyét doan va cai xen.
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No6i chung, budc do hién tugng da hinh dugc quan tdm cé thé duoc thuc hién
br?mg cach thu gom mau sinh hoc chira ADN tir nguén, va sau d6 xac dinh su ¢6 mat
hodc khong c6 mit cia ADN chira hién tugng da hinh dugc quan tim trong mau sinh
hoc.

Viéc xéc dinh su cé mit hodc khong cd mat cia ADN ma hoa @6t bién cu thé ¢6
thé duoc thuc hién bang déu do oligonucleotit dugc ddnh du bang nhém do thich hop,
va/hodc bang phan tmg khuéch dai nhu phan tng chudi polymeaza hoic phan tng
chudi ligaZa (sén phdm cta phan tng khuéch dai sau d6 duoc dod bang dau do
oligonucleotit dugc danh ddu hodc mot sb k§ thuat khac). Ngoai ra, budc dod ¢ thé bao
gdm buéc do dbi tuong 13 di hop tir hodc ddng hop tir dbi v6i dot bién cu thé. Rét
nhidu dang thir nghiém dau dd oligonucleotit khac nhau d& biét c6 thé dugc ding dé
* thuc hién sang ché. Xem, vi dy, patent M¥ s6 4,302,204 cia Wahl et al.; patent M§ sb
4,358,535 cua Falkow et al.; patent M§ sb 4,563,419 cia Ranki et al.; va patent M§ $6
4,994,373 cda Stavrianopoulos et al.

Viéc khuéch dai trinh tu axit nucleic dugce chon hodc trinh tur axit nucleic dich
c6 thé duge thyc hién bang phuong tién thich hop bit ky. Xem tdng quat trong Kwoh
et al., Am. Biotechnol. Lab. 8, 14-25 (1990). Vi du vé k¥ thuat khuéch dai thich hop
bao gdm, nhung khong chi giéi han &, phan tng chudi polymeaza, phan tng chudi
ligaza, khuéch dai thay thé soi (Xem tong quéat trong G. Walker et al., Proc. Natl.
Acad. Sci. USA 89, 392-396 (1992); G. Walker et al., nucleic acids Res. 20,
1691-1696 (1992)), su khuéch dai trén co s& phién ma (Xem D. Kwoh et al., Proc.
Natl. Acad Sci. USA 86, 1173-1177 (1989)), sao chép trinh tu tu kéo dai (hodc “3SR”)
(Xem J. Guatelli et al., Proc. Natl. Acad. Sci. USA 87, 1874-1878 (1990)), hé sao chép
Q3 (Xem P. Lizardi et al., BioTechnology 6, 1197-1202 (1988)), su khuéch dai trén co
s trinh ty axit nucleic (hodc “NASBA”) (Xem R. Lewis, Genetic Engineering News
12 (9), 1 (1992)), phan tmg chudi phuc hdi (hodc “RCR”) (Xem R. Lewis, trén day),
* va su khuéch dai ADN phan hdi (hoic “BDA”) (Xem R. Lewis, trén déy). Phan tmg
chudi polymeaza thudng dugc wru tién. ,

Phan tmg chudi polymeaza (PCR) c6 thé dugc thuc hién theo k¥ thuat da biét.
Xem, vi du, patent M¥§ sb 4,683,195; 4,683,202; 4,800,159; va 4,965,188. No6i chung,
PCR bao g@)m, truge tién, xa ly mau axit nucleic (vi du, v6i su c6 mit cia ADN
polymeaza én dinh nhiét) bing mét doan mdi oligonucleotit cho mdi soi ciia trinh tu

dac hiéu dugc do trong cac diéu kién lai hoa sao cho san pham kéo dai ciia mbi doan
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moi duoc téng hop bd trg véi mdi soi axit nucleic, véi doan mdi bd trg di cho mdi so1
cta trinh tu dic hiéu dé lai héa véi no sao cho san phém kéo dai ndy duogc téng hop tir
mdi doan mdi, khi né dugc tach khoéi dang bd trg ctia né, ¢6 thé ding 1am khudn miu
dé tdng hop san phim kéo dai ciia doan mdi khéc, va sau d6 xir Iy mau trong cac didu
kién 1am bién tinh dé tach san phdm kéo dai doan mdi ra khéi khudn miu cia ching
néu trinh tr hodc céc trinh ty dugc do c6 mit. Cac bude nay duogc 1dp lai theo chu trinh
cho dén khi thu dugc mitc khuéch dai mong mubn. Viéc do trinh ty khuéch dai c6 thé
dugc thuc hién bang cach thém vio san phdm phan tmg mot dau do oligonucleotit c6
kha ning lai héa véi san phdm phan tmg (vi du, mot diu do oligonucleotit theo sing
ché), du do mang nhan do, va sau d6 do nhan phit hop véi k§ thuat da biét, hodc bing
céch theo dai trure tiép bang hinh anh trén gel. Cac ddu do nhu vy ¢6 thé c6 chidu dai
nim trong khoang tir 5 d&n 500 nucleotit, t6t hon 13 ndm trong khoang tir 5 dén 250,
t6t hon nira 12 ndm trong khoang tir 5 d&n 100 hoic nim trong khoang tir 5 dén 50 axit
nucleic. Khi céc diéu kién PCR cho phép khuéch dai tit ca cac dang alen, cac dang nay
c6 thé duge phén biét béng cach lai héa véi mot diu do dic hiéu alen, béng cach phan
cit endunucleaza gidi han, béng cach dién di trén gel gradien bién tinh, hodc k¥ thuat
khéc.

Phén tmg chudi ligaza (LCR) ciing dugc thuc hién phi hop véi k¥ thuat da biét.
Xem, vi du, R. Weiss, Science 254, 1292 (1991). Néi chung, phan Gng dugc thyc hién
bang hai cap ddu do oligonucleotit: mot cép gén két véi mot soi caa trinh tu duge do;
cip kia gén két vé6i soi kia cia trinh tu dugc do. Mbi cap cung tring Iip hoan toan sgi
ma né phit hop. Phan tmg dugc thuc hién bang cach trude tién, la‘lm.bié'n tinh (vi dy,
tach) cac sgi cua trinh tu dugc do, sau d6 cho cac st;i phén Ung voi hai cdp cla dau do
oligonucleotit v&i sy c6 mat cia ligaza bn dinh'nhiét sao cho mdi cidp cda dau dd
oligonucleotit dugc ndi ciing nhau, sau d6 tich san phim phan tmg, va sau d6 thuc
hién 13p lai theo chu trinh quy trinh cho dén khi trinh tr dugc khuéch dai dén muc
mong mubn. Sau do, viée do c6 thé duogc thuc hién theo cach giéng nhu nhu duge mo
ta trén ddy déi véi PCR.

K§ thuat khuéch dai ADN néu trén c¢6 thé bao g@‘)m viéc st dung dau do, cap
dau do, hodc hai cap dau do gén kétd dac hiéu v6i ADN chira hién tugng da hinh theo
chic ning, nhung khong gin két v6i ADN khong chira hién twong da hinh theo chitc
nang. Theo cach khéc, dau do hoic cap dau do c6 thé gin két véi ADN déu chira va

khong chira hién tuong da hinh theo chirc ning, nhing tao ra hoic khuéch dai sin
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pham (vi dy, san phdm gian dai) trong d6 su khac nhau c6 thé do dugc c6 thé duge xac
dinh (vi du, san phém ngén hon, trong d6 hién tuong da hinh theo chirc ning 13 dot
bién khuyét doan). Cac diu do nhu vay c6 thé duoc tao ra phu hop véi k§ thuat chudn
tir cac trinh tu d3 biét cia ADN trong hodc di lién véi gen duoc lién két véi spnK hodc
tir c4c trinh tir c6 thé duge sinh ra tir cic gen nhu vy pht hop véi ki thuat chudn.

S& dénh gid duoc rﬁng buéc do dugc mb ta & ddy cé thé dugc thuc hién truc
tiép hodc gian tiép. Céc phuong tién x4c dinh gian tiép khac dang alen bao gbm do gen
danh diu da hinh dugc lién két véi hién tuong da hinh theo chitc ning cu thé, da duge
chimg minh dbi vai sb lugng thay dbi cua cac trinh tu bazo lap lai (VNTR - variable
number tandem repeats).

Sinh hoc phan tir bao gdm rét nhidu ky thuat dé phén tich cac trinh tu axit
nucleic va protein. Nhiéu k¥ thuét trong sb cac ky thuét va phuong phép nay tao thanh
co s& cua thir nghiém va thir nghiém chan doan 14m sang. Céc k¥ thuét nay bao gdm
phén tich axit nucleic lai héa, phéan tich enzym gidi han, phén tich trinh tir gen, va tach
va tinh ché axit nucleic va protein (Xem, vi dy, J. Sambrook, E. F. Fritsch, va T.
Maniatis, Molecular Cloning: A Laboratory Manual, 2 Ed., Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y., 1989). .

Phan 16n céc k§ thuat nay bao gdm viéc thye hién rat nhidu thao tac (vi du, iy
nhd giot, ly tAm, v dién di) trén s6 luong 16n mAu. Chuing thudng phirc tap va tiéu tén
thdi gian, va néi chung doi hdi d6 chinh xé4c cao. Nhiéu k}7 thuat bi han ché trong Ung
dung cua ching do thiéu do nhay, tinh ddc hi¢u, hodc d9 tin ciy.

Phan tich axit nucleic lai héa thudng bao gdm viéc do sb lwong rit nho axit
nucleic dich ddc hi€u (ADN hoidc ARN) véi muc d4u do AND du, trong sb luong
tirong d6i 16n axit nucleic khong dich phtrc hop. Viéc lam gidm tinh phirc tap cla axit
nucleic trong mau hitu ich cho viéc do sb lugng ban sao thip (tirc 1a ndm trong khoang

tir 10,000 dn 100,000) cta axit nucleic dich. Viéc khir phtrc hop ADN dat duoc dén
mic d6 nhit dinh nhd khuéch dai trinh tu axit nucleic dich. (Xem, M. A. Innis et al.,
PCR Protocols: A Guide to Methods and Applications, Academic Press, 1990, Spargo
et al., 1996, Molecular & Cellular Probes, lién quan dén sy khuéch dai SDA). Viéc dat
dugc nay 13 do sy khuéch dai axit nucleic dich din dén mot lugng trinh tr axit nucleic
dich vo ciing 16n d6i véi cac trinh tu khong dich nho d6 cai thién bude lai hdéa dich sau
do.
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Budrc lai hoa bao gdm bude dit mdu ADN da chuén bi tiép xac véi diu do bao
cdo dic hidu & cac didu kién cai dat tdi wu cho sy lai héa x4y ra gifta trinh tur dich
ADN va dau do. Lai h6a c6 thé duge thue hién dudi dang bat ky trong mot sb dang. Vi
du, nhiéu miu phén tich axit nucleic lai héa dugc thuc hién trong nhiéu thiét bi loc va
dang nén rin (Xem Beltz et al., Methods in Enzymology, Vol. 100, Part et al., Eds.,
Academic Press, New York, Chapter 19, pp. 266-308, 1985). M6t dang, dugc goi 1a lai
héa “thdm diém” (dot blot), bao gdm gén khong cong héa tri ADN dich véi thiét bi loc
tiép d6 14 lai héa sau d6 v6i ddu do dugc danh diu chit ddng vi phéng xa. Lai hoa
“thim diém” dwgc tmg dung rOng rdi trong hon 2 thap ky qua véi nhidu phién ban
duge phét trién (Xem Anderson va Young, in nucleic acids Hybridization--A Practical
Approach, Hames va Higgins, Eds., IRL Press, Washington, D.C. Chapter 4, pp.
73-111, 1985). Vi dy, phuong phép thim diém dugc phét trién cho nhidu phan tich dot
bién hé gen (EPA 0228075 ciia Nanibhushan et al.) va do céc dong vo tinh tring 1p va
chu tric ctia ban d6 hé gen (patent M¥ sb 5,219,726 ctia Evans).

K thuat bd sung dé thuc hién nhidu miu phén tich axit nucleic lai héa bao gdm
thiét bi da thanh phén vi dang hodc thiét bi ma trin (vi dy, chip ADN) (Xem M.
Barinaga, 253 Science, pp. 1489, 1991; W. Bains, 10 Bio/Technology, pp. 757-758,
1992). C4c phuong phap nay thudng gin trinh tw ADN dic hiéu véi viing dic hiéu rat
nho ciia nén rén, nhu vi 15 chip ADN. Céc dang lai hoa nay 1a phién ban ty 16 nho cla
hé “thdm diém” va hé lai héa "xing duych” thong thuong. -

Lai héa dang nho c6 thé dugce dung dé thuc hién “sép xép trinh tur bang céch lai
héa” (SBH) (Xem M. Barinaga, 253 Science, pp. 1489, 1991; W. Bains, 10
Bio/Technology, pp. 757-758, 1992). SBH sir dung tt ca céc nucleotit oligome c6 thé
(n-me) d€ x4c dinh n-me trong miu ADN chua biét, sau d6 dugc sip thing hang bing
thudt toan phan tich dé tao ra trinh tr ADN (Xem, Drmanac patent My 56 5,202,23 1).

Co6 hai dang dé thuc hién SBH. Dang thtr nhét bao gém viéc tao ra ranh chira tit
ci cac n-me c6 kha ning trén nén, sau d6 dugc lai hoa véi trinh tu dich. Dang thir hai
bao gf‘)m viéc gén trinh tu dich v&i nén, sau dé duogc tao dau do v&i tt ca cac n-me cb
kha ning. Southern, (don yéu cdu clp patent Anh s6 GB 8810400, 1988; E. M.
Southern et al., 13 Genomics 1008, 1992), dé xuét str dung dang thtr nhét dé phéan tich
hoéc trinh tu ADN. Southem d4 nhan dién dot bién 1 diém da biét béng cach st dung
ADN bo gen duge khuéch dai bing PCR. Southern ciing duoc md ta phuong phép dé

téng hop ranh chira oligonucleotit trén nén rin cho SBH. Drmanac et al., (260 Science
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1649-1652, 1993), st dung dang thir hai cho mét sé trinh tr ADN ngén (116 bp). ADN
dich duoc gén vao ﬁén mang (dang “thdm diém”). M3i thiét bi loc sau dé duoc lai hoa
v6i oligonucleotit 10-me va 1-me dugc dan nhdn 272. Khoang rdng cia céac diéu kién
nghiém ngdt dugc st dung dé dat duoc lai héa dic hiéu cho mdi ddu dd n-me. Thoi
gian rira thay déi trong khoang tir 5 phiit dén qua dém bing céch st dung nhiét d6 ndm
trong khoang tlr 0°C dén 16°C. Phan 16n dau do doi hoi thoi gian rira 13 3 gid & nhiét
dd 16°C. Céc bo lgc di duge phoi sang trong khoang thoi gian tir 2 dén 18 giy dé do
céc tin hi€u lai hoa.

No6i chung, nhiéu cic phuong phap c6 thé ding dé do va phén tich gen lai héa.
Tuy thudc vao nhém chét bao cdo (flophore, enzym, chit ddng vi phéng xa, v.v.) dugc
ding dé danh diu ddu do ADN, viéc do va phan tich dugc thuc hién bing huynh
quang, do nhiét lugng, hodc bing cach trr chup phéng xa. Bing cach quan sat va do
phong xa phét ra, nhu phéng xa huynh quang hodc phat xa hat, thong tin c¢6 thé thu
duoc vé gen lai héa. Tham chi khi cac phuong phap do cé d nhay trong rét cao, viée
- do gen lai héa gip kho khin do béi nén su c6 mat nguyén liéu gén két khong dac hiéu.
Do vy, viéc do gen lai hoa tiry thude vao céach lai héa dic hidu va nhay c6 thé dugc
thuc hién. Lién quan dén phén tich di truyén, mét sé phuong phép d3 dugc phat trién
@& nd lyc 1am ting tinh dic hidu va do nhay.

Mbt dang phan tich di truyén 13 phén tich tip trung vao viéc gidi thich hién
tugng da hinh ctia mdt axit nucleic hoic (“cac SNP”). Yéu tb thién v& viéc sir dung‘
SNP 1a tinh phong phii cao ctia ching trong hé gen ctia ngudi (nhét 13 so véi chudi lap
1ién k& ngén (short tandem repeat - STR)), vi tri thudng xuyén cta ching trong ma hoa
hozc ving diéu hoa cﬁa gen (c6 thé tic dong dén protein cAu triic hodc mic bidu hién),
va do n dinh cua ching khi chuyén tir mot thé hé dén thé hé tiép theo (Landegren et
al., Genome Research, Vol. §, pp. 769-776, 1998). '

SNP d3 duoc x4c dinh 13 vi tri bit ky trong hé gen ton tai trong hai bién thé va
bién di phd bién nhat x4y ra nhé hon 99% thoi gian. D& st dung SNP lam chét danh
ddu gen phd bién, co thé quyét dinh dbi véi kidu di truyén clia ching mot cach d&
dang, nhanh chéng, chinh x4c, va hiéu qua vé& gi4 thanh. R4t nhiéu k¥ thuit hién sin ¢6
dé phan loai cac SNP (4 xem lai, xem Landegren et al., Genome Research, Vol. 8, pp.
769-776, (1998), tét ca cdc SNP nay déu cin khuéch dai dich. Ching bao gdm sép xép
trinh tu truc tiép (Carothers et al., BioTechniques, Vol. 7, pp. 494-499, 1989), hién
tugng da hinh cAu trac mot soi (Orita et al., Proc. Natl. Acad. Sci. USA, Vol. 86, pp.

-20-



23018

2766-2770, 1989), su khuéch dai dic hiéu alen (Newton et al., Axit nucleic Research,
Vol. 17, pp. 2503-2516, (1989), phan cét gi6i han (Day va Humphries, Analytical
Biochemistry, Vol. 222, pp. 389-395, 1994), va thir nghiém lai héa. Trong dang co ban
nhit ctia ching, thir nghiém lai héa hoat dong chirc ning biang cach phan biét cht bao
c4o oligonucleotit ngin déi véi cc dich turong 'Xl'mg va khéng tuong xtmg. Nhiéu quy
trinh phéng theo quy trinh co ban d4 dugc phiét trién. Cac quy trinh nay bao gdm phan
tng chudi ndi (Wu va Wallace, Gene, Vol. 76, pp. 245-254, 1989) va s&p xép trinh tu
nhd (Syvanen et al., Genomics, Vol. 8, pp. 684-692, 1990). C4c quy trinh cai tién khéc
bao gdm viéc sir dung hoat tinh 5'-nucleaza cia Taq ADN polymeaza (Hollva et al.,
Proc. Natl. Acad. Sci. USA, Vol. 88, pp. 7276-7280, 1991), chit huéng din phén tir
(Tyagi va Kramer, Nature Biotechnology, Vol. 14, pp. 303-308, 1996), dudng cong
bién tinh do nhiét (Howell et al., Nature Biotechnology, Vol. 17, pp. 87-88, 1999) va
“chip” ADN (Wang et al., Science, Vol. 280, pp. 1077-1082, 1998).

Mot hién tugng nita c6 thé duge ding dé phéan biét SNP 1a ndng luong tuong
tac axit nucleic hoic ning luong co cum bazo c¢6 ngudn gbe tir lai héa nhidu dau do
ddc hi€u dich véi mot dich. (Xem, R. Ornstein et al., “An Optimized Potential
Function for the Calculation of Nucleic Acid Interaction Energies,” Biopolymes,
Vol.17, 2341-2360 (1978); J. Norberg va L. Nilsson, Biophysical Journal, Vol. 74, pp.
394-402, (1998); va J. Pieters et al., Nucleic Acid Research, Vol. 17, no. 12, pp.
4551-4565 (1989)). Hién tuong co cum bazo dugc dung trong dang duy nhit trong
sang ché nay dé thu duoc su biét hoa c6 Tm nhay cao cho phép do truc tiép cac SNP
trong miu axit nucleic.

Céc phuong phap bd sung da dugc ding d& phén biét trinh tu axit nucleic trong
céc sinh vit lién quan hodc trinh tu ADN. Vi duy, patent M§ 6 5,030,557 ctia Hogan et
al. m6 ta rﬁng cAu tric bac hai va bic ba cia axit nucleic mot soi dich c6 thé dugc tdc
d6ng bang cach gin két oligonucleotit “trg giip” ngoai oligonucleotit “dau do” tao ra
Tm cao hon gitta d4u do va axit nucleic dich. Tuy nhién, patent nay bi han ché & chd
phuong phap ctia né chi st dung ning lugng lai héa d sira dbi cdu trac béc hai va bac
ba clia c4c sgi ARN tir gén mdi, ma néu khéng duge sira dbi s& ¢ xu hudng ngén ngtra
dAu do lai héa véi dich.

Lién quan dén viéc sip xép trinh tw ADN, K. Khrapko et al., Federation cta
European Biochemical Societies Letters, Vol. 256, no. 1,2, pp. 118-122 (1989), vi du,

mo t4 rang lai héa co cum lién tuc dan dén su on dinh kép. Ngoai ra, J. Kieleczawa et-
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al., Science, Vol. 258, pp. 1787-1791 (1992), m6 ta viéc st dung céc sgi hexame lién
k& dé mdi ADN téng hop trong d6 cac soi lién k& nay xem ra 1am 8n dinh qué trinh
mdi. Tuong tu, L. Kotler et al., Proc. Natl. Acad. Sci. USA, Vol. 90, pp. 4241-4245,
(1993) m6 ta trinh tu tinh dic hiéu trong viéc mdi phan tng sip xép trinh ty ADN
biang cach sir dung modun oligonucleotit hexame va pentame. Ngoai ra, S. Parinov et
al., Nucleic Acids Research, Vol. 24, no. 15, pp. 2998-3004, (1996), md ta viéc s
dung co cum bazo oligome dé sip xép trinh tu ADN két hop véi chip sap xép trinh tr
AND thu dong. Ngoai ra, G. Yershov et al., Proc. Natl. Acad. Sci. USA, Vol. 93, pp.
4913-4918 (1996), mo t& tmg dung cia ndng lugng co cum bazo trong SBH trén vi
chip thu dong. Trong vi du ctia Yershov, ddu do ADN 10 me dugc bam chat v6i bé
mit clia vi chip va lai héa véi cac trinh tu dich két hop véi dau do ngin bd sung, su két
hop ctia céc diu do ndy duoc xem 12 @& 1am 6n dinh dau do gin két. Trong dang nay,
c6 thé giai thich cac doan ngén cia trinh tu axit nucleic dé sdp xép trinh ty ADN.
Yershov con luu ¥ ring trong hé ctia ho hiéu Gng mét én dinh cua su khong tuong
xtmg dugc ting 1én bing cach st dung dAu do ngén hon (vi du, 5-me). Sir dung céc
diu do ngan nhu vay dé sip xép trinh ty ADN tao ra kha ning dé phan biét sy khéng
twong xtng cung trinh ty da do chir khong phai 1a sy khong trong ximg & mot vi iri
dic hiéu ciia phirc hop lai héa diu do/dich. St dung dAu do dai hon (vi du, cac oligo 8-
me, 10-me, va 13-me) it chiric nang hon dbi vé6i cac muc dich nhu vay.

Mot vi du nita v& phuong phap st dung su co cum bazo trong phén tich axit
nucleic bao gdm phuong phap duoc d& cap trong patent M¥ s6 5,770,365 cia Lane et
al., trong d6 séang ché nay mé ta phuong phép niy gifr axit nucleic dich bing céch sir
dung dau do gitt don phan tir ¢6 vong soi don va ving soi kép tac dong két hop cung
v6i dich gfm két dé 1am 6n dinh sy tao thanh s¢i kép nhd nang lrong co cum.

Trinh ty nucleotit ¢ thé 1a mét cach thudn tién dugc cai bién bing cach gay dot
bién vi tri truc tiép phit hop véi cac phuong phap théng thudng. Theo cach khac, trinh
tur nucleotit c¢6 thé dwoc didu ché bang cach téng hop héa hoc bao gbm, nhung khong
chi gidi han &, st dung thiét bi tdng hop oligonucleotit, trong d6 oligonucleotit duoc
thiét ké tinh theo trinh tir axit amin cia polypeptit mong muén, va tét hon 1 chon loc
céc coddn niy duge wu tién trong t€ bao vat chii trong d6 polypeptit tai t3 hop s& dugce
tao ra.

Spinosyn méi ciing c6 thé duogc tao ra bing cach gy dot bién cac gen tach

dong, va thay thé gen dot bién cho dang trong tng khoéng dot bién cta ching & sinh
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vat san xuét spinosyn. Viéc gy dot bién c6 thé bao gdm, vi du: 1) giy khuyét doan
hodc 1am bét hoat mién KR, DH hoic ER sao cho mot hodc nhiéu chirc ning nay bi
phong bé va chiing tao ra spinosyn c¢6 nhén lacton véi lién két doi, nhém hydroxyl,
hodc nhém keto khong ¢6 mit trong nhén cla spinosyn A (Xem Donadio et al., 1993);
2) thay thé mién AT sao cho axit carboxylic khac nhau duge dua vao trong nhan lacton
(Xem Ruan et al., 1997); 3) bd sung mién KR, DH, hodc ER vao modun PKS hién tai
sao cho ching tao ra spinosyn c6 nhén lacton véi lién két bdo hoa, nhém hydroxyl,
hoic lién két dbi khong c6 mit trong nhén cia spinosyn A; hodc 4) cong hodc trir
modun PKS hoan chinh sao cho nhan lacton vong ¢ s6 nguyén ti cacbon nhidu hon
hoic it hon. PKS lai héa c6 thé dugc tao ra bang cach thay thé mién tai spinosyn PKS
bang mién tai PKS khéc loai. Xem, vi du, patent My s 7,626,010. Ciing lwu y ring
spinosyn nh& cai bién dudng duoc gin vao khung spinosyn lacton c6 thé bao gdm céc
cai bién gdc rhamnoza va/hodc forosamin hodc gin két cua dudng deoxy khac nhau.
Nhém Salas & Tay Ban Nha d4 chiing minh dugc ring cédc hop chét polyketit méi c6
thé dugc tao ra bang cach thé phan tir dudng hién tai bing céc phan tir dudng khac
nhau. Rodriguez et al. J. Mol. Microbiol Biotechnol. 2000 Jul;2(3):271-6. Cac vi du
sau gitp minh hoa viéc st dung gay dot bién dé tao ra spinosyn v6i tinh ning cai bién.

ADN tlr viing ¢ cum gen spinosyn c6 thé dugc dung duéi dang dau do lai héa
dé x4c dinh céc trinh tu tuong déng. Do véy, ADN dugc tich dong theo sing ché c6
thé dugc ding dé dinh vi cac plasmit bd sung tir thu vién gen Saccharopolyspora
spinosa trung 13p ving dugc mo ta trong ban mo ta ndy ma con chira ADN khong tach
dong trude d6 tir cac ving lién k& trong hé gen cia Saccharopolyspora spinosa. Ngdéi
ra, ADN tir viing duge tach dong theo sang ché c6 thé dugc ding dé xé4c dinh cac trinh
tw khong gidng nhau nhung tronug tir & céc sinh vat khac. Dau do lai héa thudng co
chidu dai it nhat khoang 20 bazo va dugc d4n nhin dé cho phép do.

Kiéu gay dot bién khac nhau c6 thé duoc ding theo sang ché nhim nhiu muc
dich. Chiing bao gdm, nhung khong chi gi6i han &, phuong phép huéng vao vi tri, gy
dot bién diém ngiu nhién, tai td hop twong ddng, dich chuyén ADN hoic cac phuong
phép gy ddt bién dé& quy khéc, ciu trac kham, gdy dot bién bang céch str dung uraxil
chita khuén miu, gdy dot bién hudng oligonucleotit, gy dot bién ADN duogc cai bién
phosphorothioat, viéc gdy dot bién bang cich su dung ADN kép c6 khe hojc cac
phuong phép tuong tu, hoic két hop bét ki ciia ching. Céc phuong phép bd sung thich
hop bao gdm phuc hdi khong trong xtng didm, gdy dot bién bang cach st dung ching
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vat chu phuc hoi khong hoan toan, chon loc gi6i han va tinh ché gi6i han, gdy dot bién
khuyét doan, gdy dot bién bing cach téng hop toan bd gen, phuc hdi dirt gdy sqgi kép,
va cdc phuong phép tuong tu. Viéc gay dot bién bao gbm, nhung khoéng chi gidi han &,
lién quan dén cac ciu triic kham, cing ndm trong pham vi sang ché. Theo mot phuong
4n thyuc hién, viéc gdy dot bién c6 thé dugc chi din béi nhing thong tin da biét v& cac
phén tir xuit hién trong tw nhién hodc cic phan tir d stra d6i hodc dot bién xuit hién
trong tu nhién, bao gém nhung khong chi giéi han &, trinh tu, so sanh trinh tur, cic dic
tinh vat 1y, cAu trac tinh thé hodc cac thong tin trong tur.

Nbi dung va vi du md ta vé& céc phuong phép nay dugc dé cap trong ban mo6 ta
ndy. Thong tin bd sung dwoc tim thiy trong cic 4n pham va tai liéu vién din dugc néu
trong: Ling et al., Approaches to DNA mutagenesis: an overview, Anal Biochem.
254(2): 157-178 (1997); Dale et al., Oligonucleotide-directed random mutagenesis
using the phosphorothioate method, Methods Mol. Biol. 57:369-374 (1996); Smith, In
vitro mutagenesis, Ann. Rev. Genet. 19:423-462(1985); Botstein & Shortle, Strategies
and applications of in vitro mutagenesis, Science 229:1193-1201(1985); Carter,
Site-directed mutagenesis, Biochem. J. 237:1-7 (1986); Kunkel, The efficiency of
oligonucleotide directed mutagenesis, in Nucleic Acids & Molecular Biology
(Eckstein, F. and Lilley, D. M. J. eds., Springer Verlag, Berlin) (1987); Kunkel, Rapid
and efficient site-specific mutagenesis without phenotypic selection, Proc. Natl. Acad.
Sci. USA 82:488-492 (1985); Kunkel et al., Rapid and efficient site-specific
mutagenesis without phenotypic selection, Methods in Enzymol. 154, 367-382 (1987);
Bass et al., Mutant Trp repressors with new DNA-binding specificities, Science
242:240-245 (1988); Methods in Enzymol. 100: 468-500 (1983); Methods in Enzymol.
154: 329-350 (1987); Zoller & Smith, Oligonucleotide-directed mutagenesis using
MI3-derived vectors: an efficient and general procedure for the production of point
mutations in any DNA fragment, Nucleic Acids Res. 10:6487-6500 (1982); Zoller &
Smith, Oligonucleotide-directed mutagenesis of DNA fragments cloned into M13
vectors, Methods in Enzymol. 100:468-500 (1983); Zoller & Smith,
Oligonucleotide-directed mutagenesis: a simple method using two oligonucleotide
primers and a single-stranded DNA template, Methods in Enzymol. 154:329-350
(1987); Taylor et al., The use of phosphorothioate-modified DNA in restriction
enzyme reactions to prepare nicked DNA, Nucl. Acids Res. 13: 8749-8764 (1985);

Taylor et al., The rapid generation of oligonucleotide-directed mutations at high
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frequency using phosphorothioate-modified DNA, Nucl. Acids Res. 13: 8765-8787
(1985); Nakamaye & Eckstein, Inhibition of restriction endonuclease Nci I cleavage
by phosphorothioate groups and its application to oligonucleotide-directed
mutagenesis, Nucl. Acids Res. 14: 9679-9698 (1986); Sayers et al., Y-T Exonucleases
in phosphorothioate-based oligonucleotide-directed mutagenesis, Nucl. Acids Res.
16:791-802  (1988); Sayers et al., Strand specific cleavage of
phosphorothioate-containing DNA by reaction with restriction endonucleases in the
- presence of ethidium bromide, (1988) Nucl. Acids Res. 16: 803-814; Kramer et al.,
The gapped duplex DNA approach to oligonucleotide-directed mutation construction,
Nucl. Acids Res. 12: 9441-9456 (1984); Kramer & Fritz Oligonucieotide-directed
construction of mutations via gapped duplex DNA, Methods in Enzymol. 154:350-367
(1987); Kramer et al.,, Improved enzymatic in vitro reactions in the gapped duplex
DNA approach to oligonucleotide-directed construction of mutations, Nucl. Acids Res.
16: 7207 (1988); Fritz et al., Oligonucvleotide-directed construction of mutations: a
gapped duplex DNA procedure without enzymatic reactions in vitro, Nucl. Acids Res.
16: 6987-6999 (1988); Kramer et al., Point Mismatch Repair, Cell 38:879-887 (1984);
Carter et al., Improved oligonucleotide site-directed mutagenesis using M13 vectors,
Nucl. Acids Res. 13: 4431-4443 (1985); Carter, Improved oligonucleotide-directed
mutagenesis using MI3 vectors, Methods in Enzymol. 154: 382-403 (1987);
Eghtedarzadeh & Henikoff, Use of oligonucleotides to generate large deletions, Nucl.
Acids Res. 14: 5115 (1986); Wells et al., Importance of hydrogen-bond formation in
stabilizing the transition state of subtilisin, Phil. Trans. R. Soc. Lond. A 317: 415-423
('1986); Nambiar et al., Total synthesis and cloning of a gene coding for the
ribonuclease S protein, Science 223: 1299-1301 (1984); Sakamar and Khorana, Total
synthesis and expression of a gene for the a-subunit of bovine rod outer segment
guanine nucleotide-binding protein (transducin), Nucl. Acids Res. 14: 6361-6372
(1988); Wells et al., Cassette mutagenesis: an efficient method for generation of
multiple mutations at defined sites, Gene 34:315-323 (1985); Grundstrom et al.,
Oligonucleotide-directed mutagenesis by microscale “shot-gun' gene synthesis, Nucl.
Acids Res. 13: 3305-3316 (1985); Mandecki, Oligonucleotide-directed double-strand
break repair in plasmids of Escherichia coli: a method for site-specific mutagenesis,
Proc. Natl. Acad. Sci. USA, 83:7177-7181 (1986); Arnold, Protein engineering for
unusual environments, Current Opinion in Biotechnology 4:450-455 (1993); Sieber, et
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al., Nature Biotechnology, 19:456-460 (2001). W. P. C. Stemmer, Nature 370, 389-91
(1994); and, 1. A. Lorimer, I. Pastan, Nucleic Acids Res. 23, 3067-8 (1995). C4c théng
tin chi tiét hon nita vé& céc phuong phap néu trén c¢6 thé tim thiy trong Methods in
Enzymology Volume 154, cling dugc mb ta c6 thé ding dé kiém soat c4c van d@ ric
ri ctia c4c phuong phap gy dot bién khic nhau.

Céc thuat ngit “mitc twong ddng” hoic “phin trim ddng nhat” dugc dung thay
thé 13n nhau trong ban mo ta nay. Nham muc dich sang ché ndy, da xac dinh trong ban
md ta rang dé x4c dinh phin trim trong ddng ctia hai trinh tur axit amin hofc hai trinh
tw axit nucleic, c4c trinh tu ndy dugc sip xép thing hing nhim muc dich so sanh ti wu
(vi du, cac khe hé c6 thé dugc dua vao trong trinh tu cla axit amin hodc trinh tir axit
nucleic thir nhét dé sip xép thing hang t6i wu trinh tu cta axit amin hojc trinh tir axit
nucleic thit hai). Géc axit amin hodc nucleotit & c4c vi tri axit amin tuong Ung hodc vi
tri nucleotit sau d6 dugc so sanh. Khi vi tri trong trinh tu thit nhat duge chiém bai
cing géc axit amin hodc nucleotit nhu vi tri tuong Gng trong trinh tur thir hai, thi cac
phan tir ndy 13 ddng nhét & vi tri d6. Phin trim déng nhét gitra hai trinh ty 1a ham cia
sb vi trf ddng nhit chia cho c4c trinh tu (tirc 13, % ddng nhat=s vi tri dong nhét/téng
sb vi tri (tire 14, vi tri trung 13px100). Tét hon 14, hai trinh tu c6 cung chiéu dai.

Ngudi c¢6 hiéu biét trong linh virc s& hiéu ring mot sb chuong trinh may tinh
khac nhau c6 thé dimg dé xac dinh mirc tuong ddng giita hai trinh tu. Vi dy, so sénh
cac triilh tu va x4c dinh ctia phan trim ddng nhét giita hai c4c trinh ty c6 thé duoc thuc
hién b?mg cach str dung thuit toan chinh xac. Theo mt phuong 4n thuc hién duogc wu
tién, phan trim ddng nhit gita hai axit amin céc trinh tu duge x4c dinh bang cach sir
dung thuét toan the Needleman va Wunsch (J. Mol. Biol. (48): 444-453 (1970)) duoc
dua vao trong chuong trinh GAP trong géi phian mém GCG (s&n c6 trén internet &
trang web ctia accelrys, cu thé 13 & trang http://www.accelrys.com), bang cch st dung
ma trdn Blossom 62 hodc ma trdn PAM250, va trong luong khe 1a 16, 14, 12, 10, 8, 6
hodc 4 va trong lugng chiéu dai 1a 1,2, 3,4, 5 hodc 6. Ngudi co hiéu biét trong linh
vuc s& hiéu réng tit ca céc thong sb khac nhau nay s& dan dén thu duoc két qua hoi
khéc nhau nhung tit c phin tram déng nhét cua hai trinh tu khong bi stra d6i déng ké
khi st dung thuét toan khac nhau.

Theo phuong 4n thuc hién khac, phéan trim ddng nhat gifta hai trinh tu nucleotit
dugc xac dinh bing cach st dung chuong trinh GAP trong géi phan mém GCG (sin c6

trén internet & trang web cla accelrys, cu thé 13 & trang http://www.accelrys.com),
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bang cach st dung ma trin NWSgapdna.CMP va trong lugng khe 1a 40, 50, 60, 70

hodc 80 va trong lugng chidu dai1a 1,2, 3,4, 5 hodc 6. Theo phuong 4n thuc hién
khéc, phin trim dbng nhat gifta hai axit amin hodc trinh tu nucleotit dugc xdc dinh
bang cach sir dung thuit toan cia E. Meyers va W. Miller (CABIOS, 4: 11-17 (1989)
dugc dua vao chuong trinh ALIGN (phién ban 2.0) (sin c6 trén internet & trang web
cua vega, cu thé 1la ALIGN - IGH Montpellier, hoic cu thé 1a &
http://vega.igh.cnrs.fr/bin/align-guess.cgi) bing cich sir dung bang gbe trong luong
PAM120, diém phat chiu dai khe 13 12 va diém phat 12 4.

Céc trinh t axit nucleic va protein theo sang ché c6 thé con duoc sir dung 1am
“trinh tir truy vin” dé thuc hién tra ctu dbi véi dit litu co s6 chung d&, vi du, nhan
dién céc thanh vién clia hoc khéc hodc cic trinh trr ¢6 lién quan. Céc tra ciru nhu vy
¢ thé dugce thuc hién bang cach st dung chuong trinh BLASTN va BLASTX (phién
ban 2,0) ctia Altschul, et al. (1990) J. Mol. Biol. 215:403-10. Tra ctru nucleotit BLAST

“¢6 thé dugc thuc hién béng chuong trinh BLASTN, diém=100, chiéu dai tr=12 @8 thu
dugc trinh tu nucleotit trong ddng v6i phan tir axit nucleic theo sang ché. Tra ciru
protein BLAST c¢6 thé dugc thuc hién bing chuong trinh BLASTX, diém=50, chidu
dai tir=3 dé thu duoc axit amin cac trinh tu twong ddng v6i phan tir protein theo séang
ché. Pé thu duogc su sip xép thing hang c¢6 khe nhim muc dich so sanh, Gapped
BLAST c6 thé duoc st dung nhu duge md ta trong Altschul et al., (1997) Nucleic
Acid Res. 25 (17): 3389-3402. Khi dung chuong trinh BLAST va Gapped BLAST, céc
thong s mic dinh cia chuong trinh trong tng (vi du, BLASTX va BLASTN) ¢6 thé
duge ding. (sdn c6 trén internet & trang web cia NCBI, cu thé 1a & trang
http://www.ncbi.nlm.nih.gov).

Céc phuong 4n thyc hién khéc theo sang ché c6 thé bao gdm thao tac di truyén
& gen spnk c6 thé bao gdm mot hoic nhidu khuyét doan bazo nucleotit c6 thé phé vo
khung doc binh thudng ciia sprK. Khuyét doan nhu vy c6 thé bao gbm vi trf bat ky tur
1 dén 1194 nucleotit. Khuyét doan nhu vay tac dong dén khung doc binh thuong cla
spnK din dén viéc tao ra ching san xuAt tién chét spinetoram.

Phuong 4n thuc hién khéc theo sang ché c6 thé bao gdm thao tac di truyén &
gen spnk c6 thé bao gdm mét hoic nhidu doan cai xen nucleotit trong ving ghi ma
spnK pha v& khung doc binh thuong cta spnK. Doan cai xen nhu vdy tic dong dén
khung doc binh thudng cia spnK din dén viée tao ra ching san xuit tién chét

spinetoram.
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Céc phuong 4n theo séng ché bd sung c6 thé bao gdm thao tac di truyén & gen
spnK bao gdm viée st dung k¥ thuat d6i nghia hoic ¢4 nghia d& khir bé hodc tac dong
dang ké dén viéc tao ra protein spnK. Ngudi ¢6 hiéu biét trong linh vuc nay sé biét
cach dé dat duogc hiéu tng d6i nghia va ddng trc ché. Vi du, phuong phap ddng trc ché
dd dugc md ta trong Jorgenen (Trends Biotechnol. 8 (1990), 340-344), Niebel et al.,
(Curr. Top. Microbiol. Immunol. 197 (1995), 91-103), Flavell et al. (Curr. Top.
Microbiol. Immunol. 197 (1995), 43-46), Palaqui va Vaucheret (Plant. Mol. Biol. 29
(1995), 149-159), Vaucheret et al., (Mol. Gen. Genet. 248 (1995), 311-317), de Borne
et al. (Mol. Gen. Genet. 243 (1994), 613-621).

Vi viy, sang ché con dé xuét cic phuong phap lam cdm gen, bing cach biéu
~ hién & sinh vat nhu S. spinosa, axit nucleic c6 doan 13p ddo 5' hodc 3' véi trinh tu dich
c¢6 nghia hoic d6i nghia, trong d6 trinh tu dich ¢6 nghia hoic d6i nghia nay trinh ty
7g%@mﬁgm&wgmﬁmmmdﬁﬂmg%m@mﬂm@ﬂ@gwmmwm
v trinh tu v&i gen dich. Theo phuong 4n thyc hién khéc, doan 1dp ddo khac loai duge

ddt bén suon bai trinh tu dich 5’ va 3.

CAu trtc 1am cAm gen c6 thé duge biu hién trong sinh vat dugc chon, vi du, té
bao vi khudn, t& bao nim, té bao nhan that, vi dy, t€ bao thuc vat hodc té bao dong vat
co vu.

Vit truyén biéu hién thich hop dé sir dung theo sang ché bac gdm vat truyén
nhan so va nhan that (vi du, plasmit, phagemid, hoic thé thuc khuén), bao gém vat
truyén dong vat c6 v va vit truyén thuc vat. Vat truyén nhéin so thich hop bao gém

céc plasmit nhu, nhung khong chi gidi han 6, cac vat truyén thubng dugc st dung dé
thao téc di truyén ADN & Actinomyces, (vi du pSETI152, p0OJ260, plJ101, pJV1, pSGS5,
pHIL302, pSAM2, pKC1250. Céac plasmit nhu vdy dugc md tad boi Kieser et al.
(“Practical Streptomyces Genetics,” 2000). Céc vt truyén khac thich hop c6 thé bao
gdm céc plasmit nhu cac plasmit ¢6 kha ndng sao chép & E. coli (vi du, pBR322,
ColEl, pSC101, PACYC 184, itVX, pRSET, pBAD (Invitrogen, Carlsbad, Calif.) va
céé vat truyén tuong tu). Céc plasmit nhu vdy dugc mé ta bdi Sambrook (tai liéu
“Molecular Cloning: A Laboratory Manual,” second edition, edited by Sambrook,
Fritsch, & Maniatis, Cold Spring Harbor Laboratory, (1989)) va nhiéu vit truyén nhu
vay mua dugc trén thi truong. Cac plasmit Bacillus bao gém pC194, pC221, pT127, va
cac plasmit tuong tu, va dugc md ta béi Gryczan (In: The Molecular Biology of the
Bacilli, Academic Press, NY (1982), pp. 307-329). Céc plasmit Streptomyces thich
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hop bao gdm plil01 (Kendall et al., J. Bacteriol. 169:4177-4183, 1987), va thé thuc
khudn Streptomyces bao gdm, nhung khong chi gi6i han &, yC31 (Chater et al., In:
Sixth International Symposium on Actinomycetales Biology, Akademiai Kaido,
Budapest, Hungary (1986), pp. 45-54). Céc plasmit Pseudomonas dugc John et al. xem
xét (Rev. Infect. Dis. 8:693-704, 1986), va Izaki (Jpn. J. Bacteriol. 33:729-742, 1978).

Viéc tic ché su biéu hién cua gen cu thé 1a cbéng cu quan trong cho ca nghién
ctru va phét trién cia sinh vat bién déi gen phil hgp hon nita véi muc dich cu thé. Viée
1am cAm gen c6 thé dugc thuc hién bang cach dua vao gen chuyén tuong Ung v4i gen
dugc quan tAm theo huéng dbi nghia véi trinh tu khéi dau phién mé ctia n6 (Xem, vi
du, Sheehy et al., Proc. Nat’l Acad. Sci. USA 85:8805 8808 (1988); Smith et al.,
Nature 334:724 726 (1988)), hoic theo hudng c6 nghia véi trinh tir khéi dau phién ma
cua nd (Napoli et al., Plant Cell 2:279 289 (1990); van der Krol et al., Plant Cell 2:291
299 (1990); patent My sb 5,034,323; patent M§ sb 5,231,020; va patent My 36
5,283,184), ca hai cach nay déu din dén su biéu hién gidm cua gen chuyén cling nhu
gen ndi sinh.

Di dugc thong bio viéc lam cAm gen sau phién mi di lién vé6i sy tich tu céc
ménh nhé (tir 20 dén 25 nucleotit) cia ARN d6i nghia, c¢6 thé duge tdng hop tir khuén
mau ARN va c6 thanh phan x4c dinh tinh dic hiéu va tinh chuyén dong ctia quy trinh
(Hamilton & Baulcombe, Science 286:950 952 (1999)). R& rang 1a trong sb sinh vt
- vi€c dua vao dsARN (ARN sgi kép) 1a thanh phéﬁ quan trong dan dén viéc 1am cim
- gen (Fire et al., Nature 391:806 811 (1998); Timmons & Fire, Nature 395:854 (1998);
W099/32619; Kennerdell & Carthew, té& bao 95:1017 1026 (1998); Ngo et al., Proc.
Nat’l Acad. Sci. USA 95:14687 14692 (1998); Waterhouse et al., Proc. Nat’l Acad.
Sci. USA 95:13959 13964 (1998); W099/53050; Cogoni & Macino, Nature 399:166
169 (1999); Lohmann et al., Dev. Biol. 214:211 214 (1999); Sanchez-Alvarado &
Newmark, Proc. Nat’l Acad. Sci. USA 96:5049 5054 (1999)). G vi khudn gen trc ché
khong cin phai 12 gen vi khun noi sinh vi ca gen chuyén bao céo 1An gen virut déu [a
d6 twong dé 1am cAm gen sau phién ma bing gen chuyén dugc dua vao (English et al.,
Plant Cell 8:179 188 (1996); Waterhouse et al, trén ddy). Tuy nhién, trong tit ca cac
truong hop néu trén, mot vai mirc trong tu vé trinh tr c6 thé dugc wu tién gifta gen
chuyén duoc dua vao va gen duoc trc ché.

Trong c4c vi du trudce, viéc dua vao gen chuyén c6 nghia chira 5'-UTR (“ving

chua dich m&”), ving ma héa va 3'-UTR ciia gen ACC oxidaza trong diéu kién kiém
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so4t trinh ty khéi ddu phién ma CaMV 35S din dén hoat tinh enzym ACC oxidaza
gidm 15% trong quin thé cdy ca chua (Hamilton et al., Plant J. 15:737 746 (1998);
W098/53083). Tuy nhién, néu doan lip ddo va co nghia ctia mot phan 5-UTR cla
ACC oxidaza ndy chira trong cdu tric, su Gc ché quan sat dugc 1a 96% & thuc vat
(Hamilton et al., trén day). Ngoai ra, su @c ché ciia gen ACC oxidaza khac lién quan
dén trinh tr véi ving ma héa clia gen chuyén chir khong phai véi 5-UTR cua gen
chuyén dugc tc ché, cho thdy ARN soi kép ctia phan phién m3 bét ky huéng dich toan
bo phién mi ARN dé 1am suy bién. Ngoai ra, viéc 1am cdm gen sau phién m3 tan sb
cao va muc 49 cao dd dugc phat hién b?mg cach dua vao ciu triuc chira doan 13p dao
clia viing ma héa cua virut hodc gen thong tin, hodc bang cach lai chéo cung thuc vt
bidu hién cdc ban sao cb nghia va d6i nghia cua vung mi héa cda gen dich
(Waterhouse et al., Proc. Nat’l Acad. Sci. USA 95:13959 13964 (1998)). Céac két qua
twong tur thu duoc bang cach bidu hién gen chuyén c6 nghia va déi nghia trong didu
kién kiém soat c4c trinh tu khéi dau phién ma khéc nhau trong cing thuc vit (Chuang
& Meyerowitz, Proc. Nat’l Acad. Sci. USA 97:4985 4990 (2000)).

Céc phuong 4n thyuc hién khéc theo sang ché c6 thé bao gdm thao tac di truyén
~ & gen spnK bao gdm 1am cim gen. Cum tr “lam cim gen” diing dé chi quy trinh trong
d6 su bidu hién cta san phidm gen dic hiéu duoc 1am giam di hodc dugc lam yéu di.
Quy trinh 1dm cAm gen c6 thé xay ra theo nhidu con dudng. Trir khi c6 chi din khic,
khi- dugc ding trong ban md ta nay, viéc 1am cim gen dung dé éhi viéc lam giam su
bidu hién san phim gen tao ra tr qua trinh can thiép ARN (ARNI), da dugc x4c dinh,
mic du con dudng ¢ dic trung mdt phdn nhd d6 ARN can thiép c6 kich thude nho
(siARN) tac dong phédi hop vdi cac protein vat chu (vi du, phirc hop 1am cim cam tng
ARN, RISC) dé 1am suy bién ARN thong tin (mARN) trong kiéu phu thudc trinh tu.
Mtc d6 1am cam gen c6 thé dugc do bing nhidu céch, bao gdm, nhung khong chi gigi
han &, do mtrc d§ phién ma b%lng phén tich thdm Northern, k¥ thuit B-ADN, c4u trtic
béo cdo c6 nghia phién mi, xac dinh dic tinh biéu hién (vi du, chip ADN), va cac k§
thudt c6 lién quan. Theo cach khéc, mic 1am cam c6 thé dugce do bing cach danh gia
mirc protein dugc ma hoa bdi gen dic hidu. Viéc do nay c6 thé duoc thue hién béng
céch thuc hién mot sé nghién ciru bao gdm phén tich Western, do murc d6 biéu hién
cla protein bdo cdo c6, vi du, dic tinh phat huynh quang (vi du, GFP) hoic hoat tinh
enzym (vi dy, kiém phosphataza), hoic mot vai phuong phép khéc.
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Céc phuong 4n bd sung bao gdm mot hodc nhidu thay thé axit amin & vi trf hoat
dong hodc vi tri gin két co chat cta gen spnK 1am bt hoat gen spnK va dan dén tao ra
spinosyn J/L. Néi chung, nguoi c6 hiéu biét trong linh vuc ndy s& hiéu rang khuyét
doan hojc thay thé nho c6 thé thuc hién dugc véi cic trinh tyr axit amin cia peptit theo
sang ché ma khong giy tac dong bt lgi qua mirc dén hoat tinh ctia ching. Do viy, cac
protein va peptit chira cac khuyét doan hoic thay thé nhu vay 1a khia canh khéc nira
theo sang ché. O peptit chira thay thé hodc doan thay thé ctia axit amin, mét hoic nhidu
axit amin cia trinh ty peptit c6 thé dugc thay bing mot hodc nhidu axit amin khéc
trong d6 thay thé nhu véy khéng tac dong dén chirc ning cua trinh tu d6. Nhitng thay
dbi nhu vay co thé dugc chi din béi nhiing diu hiéu trong tur da biét gifta céc axit
amin vé cac ddu hiéu vat ly nhu mat d9 tich dién, tinh ky nudc/tinh va nude, kich
- thude va cdu hinh, sao cho axit amin dugc thé béng axit amin khéac vé& co ban c6 céc
ddc tinh chirc ning giéng nhau. Vi du: Ala c6 thé thay bang Val hoic Ser; Val c6 thé
thay b%mg Ala, Leu, Met, hoic Ile, tit hon 1a Ala ho#ic Leu; Leu c6 thé thay béng Ala,
Val hoic Ile, t6t hon 1a Val hoic lie; Gly c6 thé thay b?mg Pro hoic Cys, t6t hon 1a
Pro; Pro c6 thé thay bﬁng Gly, Cys, Ser, hoic Met, tét hon 1a Gly, Cys, hoic Ser; Cys
c6 thé thay béng Gly, Pro, Ser, hodc Met, tét hon 1a Pro hodc Met; Met c6 thé thay
bfmg Pro hoic Cys, tdt hon 1a Cys; His cé thé thay béng Phe hoic Gin, tt hon 1a Phe;
~ Phe c6 thé thay b%mg His, Tyr, hodc Trp, t6t hon 12 His hodc Tyr; Tyr ¢6 thé thay b%mg
His, Phe hodc Trp, t6t hon 12 Phe hodc Trp; Trp cb thé thay béﬁg Phe hodc Tyr, tét hon

12 Tyr; Asn c6 thé thay bang Gin hodic Ser, tét hon 1a Gln; KGln ¢6 thé thay bing His,
Lys, Glu, Asn, hoic Ser, t5t hon 12 Asn hoic Ser; Ser c6 thé thay b?lng GlIn, Thr, Pro,
Cys hodc Ala; Thr c6 thé thay béng Gin hoic Ser, tét hon 1a Ser; Lys c6 thé thay béng
'Gin hodc Arg; Arg c6 thé thay bing Lys, Asp hodc Glu, tét hon 14 Lys hodc Asp; Asp
-6 thé thay bang Lys, Arg, hodc Glu, tét hon 1a Arg hodc Glu; va Glu c6 thé thay bing
Arg hodc Asp, tdt hon 12 Asp. Khi da thyc hién, céc thay dbi c6 thé dugc sang loc
thong thuong dé xac dinh hiéu qua ctia chiing d6i véi chire nang.

Céc phuong 4an thuc hién khic theo sang ché c6 thé bao gdm thao téc di truyén
& gen spnK bao gdm thao tac di truyén & vi tri gén két ribosom (RBS). Vi tri gin két
ribosom (dugc ky hiéu 1a Shine-Dalgarno), dugc dinh vi xudi chiéu ciia trinh tu ghi ma
spnk, c6 thé duge thao téc di truyén bang tay sao cho gen spnK bi pha v& din dén tao

ra ching san xuat tién chat spinetoram.
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Céc phuong 4n theo sang ché bd sung c6 thé bao gdm trc ché bing enzym tic
dong dén nhiéu con dudng tao tin hiéu cho gen sprnK c6 thé din dén viée tao ra ching
san xuft spinetoram. Céc phuong phép do hoat tinh enzym dugc di lién véi dich c6 thé
bao gdm viéc st dung thir nghiém gin két enzym.

Phuong 4n thyc hién khac theo sang ché bao gdm viée lam dt quéng trinh tu
khéi ddu phién ma trinh tw ma héa cho gen sprnK. Viéc 1am dat quing nhu vay c6 thé
nh& kiéu thao tac di truyén bét ky bao gdm, nhung khong chi giéi han &, lam cut, lam
khuyét doan, gay dot bién didm va cai xen. Céc thao téc di truyén nhu vy c6 thé 1a
trong hoic ngoai khung. C4c thao tac di truyén nhu vy din dén tao ra ching san xuét

spinetoram.

Vi du thye hién sang ché

Sang ché dugc giai thich chi tiét hon trong cac vi du khong gidi han pham vi
séng ché sau.
Vidu 1: Tao ra cia dot bién diém trong spnkK

Dot bién diém trong gen spnK duge tao ra nhd giy dot bién ngiu nhién ching
san xuit A va D Saccharopolyspora spinosa (Kieser et al., 2000). Cac ching d6t bién
tao ra spinosyn J va L thay vi spinosyn A va D dugc x4c dinh dic diém tiép nhd
khuéch dai PCR gen spnk, tiép do 1a sép xép trinh tw ADN. Gen spnK 12 PCR dugce
khuéch dai bing spnKF (SEQ D NO: 1;
GGGAATTCCATATGTCCACAACGCACGAGATCGA) va spnKR (SEQ ID NO: 2;
GCCGCTCGAGCTCGTCCTCCGCGCTGTTCACGTCS) bing céch sir dung hé PCR
FailSafe (Epicentre Biotechnologies; Madison, WI). San phdm PCR thu duge duoc
tinh ché bang cach sir dung kit tinh ché8 ADN MoBio Ultraclean PCR Clean-up
(MoBio Laboratories; Solana Beach, CA) va dugc tdch dong vao vat truyén tich dong
TA bing céch sir dung T4 ADN ligaza (Invitrogen Life Technologies; Carlsbad, CA).
Khuén lac vi khudn gia dinh chira san pham PCR dugc phén 1ap va x4c nhén nh& phan
cét bing enzym gi6i han. Viéc sip xép trinh tr ADN dong vo6 tinh plasmit chu dong
dugc thyc hién theo quy trinh duge nha san xuit mé ta bang cach st dung kit CEQ™
DTCS-Quick Start (Beckman-Coulter; Palo Alto, CA). Cac phan tmg dugc tinh ché
bang cach sir dung 15i loc gel Performa DTR (Edge BioSystems; Gaithersburg, MD)
theo trinh tw duoc nha san xuit mo ta. Trinh tir phan ing dugc phan tich trén hé phan
tich ADN Beckman-Coulter CEQTM 2000 XL va viéc x4c dinh dic diém nucleotit
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dugc thuc hién béng cach st dung SEQUENCHER™ (Gene Codes Corporation; Ann
Arbor, MI). Két qué sép xép trinh tir x4c nhén vi tri cia dot bién diém trong trinh tir
gen spnK. Dot bién diém thu dugc dugc liét ké trong bang 1 va dugc t6 dim trong
Fig.1.
Qua trinh 1&én men sprK céc ching dot bién cua Saccharopolyspora spinosa c6
thé dugc thuc hién trong céc didu kién duge mé ta bsi Burns et al., (WO 2003070908).
‘Phén tich canh thit 1én men v& su ¢4 mit cia yéu t6 spinosyn ¢6 thé dugc thuc hién
trong. cac diéu kién duge md ta béi Baliz et al., (patent My s6 6,143,526). Dé khing
dinh sy ¢6 mit ctia yéu té spinosyn trong dich ni bé mit, cac phan chiét ciia canh thit
1én men dugc 1am khd trong SpeedVac qua dém tiép d6 13 chia phin cin gifta nude va
ete. Lép ete duge 1am khé bang cach 1am bay hoi trong didu kién dong khi N2. Sau do,
mau dugc hoa tan trong axeton-dg va duoc chuyén dén éng NMR @ thu nhin 1D
proton NMR. Profin NMR duoc so sanh vé6i profin NMR ciia chudn spinosyn. Két qua
NMR chi ra sy ¢4 mit cia luong du J/L so véi A/D. Lén men ching chira d6t bién
diém tao ra hdn hop spinosyn chta spinosyn J va L, so v6i Saccharopolyspora spinosa
- kiém chumg tao ra hdn hop spinosyn chira spinosyn A va D.
Béang 1: Danh muc dot bién diém, dinh vi ctia ching trong spnK va cac hop chét

spinsoyn dugc tao ra bdi cac chung nay trong qua trinh 1én men.

Chiing # Dot bién thu dwge Vi tri dot bién Tao ra hop chat
Spinosyn
1. TGG (W) > TGA codon két Cip bazo 528 Spinosyn J and L
thuc .
2. CGCR) 2> TGC (C) Cép bazo 589 Spinosyn J and L
3. GGT (G) - GAT (D) Cép bazo 602 Spinosyn J and L
4. GGC (G) 2 GAC (D) ~ Cip bazo 668 Spinosyn J and L
5. CTC (L) > TTC (F) Cép bazo 721 Spinosyn J and L
6. GAC (D) - GGC (G) Cap bazo 794 Spinosyn J and L
7. CGG (R) 2> TGG (W) Cap bazo 862 Spinosyn J and L
8. GAT (D) > AAT(N) Cép bazo 895 Spinosyn J and L
9. ACC(T) > ATC (D Cép bazo 908 Spinosyn J and L
10. CAG (Q) > TAG codon két Cép bazo 937 Spinosyn J and L
thac
11. TGG (W) = TGA codon két Cap bazo 1131 Spinosyn J and L
thac
M3Au d6i M&u dbi chimg dang dai Khéng c6 Spinosyn A va D
chimg
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Vidu 2: Tao ra dét bién khuyét doan spnkK

Céu tric cia vat truyén khuyét doan trong khung spnk

Manh ADN 1595bp 12 PCR dugc khuéch dai bang céch st dung ADN b gen
ctia chiing san xuét spinosyn A va D (Hopwood et al., 1985). Manh nay kéo dai coddn
khoi ddu cta sprK va chta ving ma ho4 spnJ khong c6 dau 5’ cia spnJ (Fig. 2). Phan
tmg PCR dugc hoan thanh biang cich sit dung kit PCR FailSafe (Epicentre
Biotechnologies; Madison, WI) va doan mdi xudi #1 (SEQ ID NO: 3;
CGGTGCCCGAATTCCATGACCCG) va doan mdi ngwoc #1 (SEQ ID NO: 4;
GTGCGTTCTAGACATATGAGCTCCTCATGGCTG).

Phan tmg PCR th hai dugc hoan thanh tao ra manh ADN 195 1bp; méanh nay
* chtra ddu 3' clia sprK, spnL nguyén ven va diu 5' ciia spnM (Fig. 2). Phan tng PCR
~ dugc hoan thanh bing cach st dung kit PCR the FailSafe va doan mdi xudi #2 (SEQ
ID NO: 5; GTGCCATCTAGACTGGACGACATATTGCACCTG) va doan mdi
nguoc #2 (SEQ ID NO: 6; GAATGCGAAGCT TACGATCTCGTCGTCCGTG). San
phidm PCR duoc tinh ché bing céch su dung kit tinh ché PCR QIAquick (Qiagen;
Valencia, CA) theo huéng din cia nha san xuét.

Ménh PCR 1595bp dugc phan cét bing EcoRI va Xbal. Manh PCR 1951bp
dugc phan cit bing Xbal va Hindlll. Khi hoan thanh phan cét bing enzym giéi han
méanh dugc tinh ché béng cach st dung kit tinh ché PCR QIAquick. Manh phan cét
duge néi véi cac vi tri gi6i han EcoRI va HindIIl trong Ung cua plasmit pOJ260 bing
cach str dung kit ndi ADN FastLink (Epicentre; Madison, WI) va bién nap céc t€ bao
tdt E. coli TOP10 (Invitrogen; Carlsbad, CA). Khuén lac dugc chon va dugce sang loc
cho san phidm ndi mong muén nho phan cét bing enzym gi6i han va phén tich trinh ty
ADN. Dong v6 tinh duong tinh dugce nhén dién va dc‘m_g v0 tinh dugc chon dugc ding
dé gay khuyét doan sau d6 trong khung spnK trong Saccharopolyspora spinosa. Trinh
tu thu dugc clia gen khuyét doan spnK méanh trong plasmit pOJ260 c6 mat trong bang
2.
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Bang 2: Sép xép thang hang trinh ty nucleotit ciia gen khuyét doan spnK

(SEQ iD NO:9)

80
spnK (SEQ
khuyét

(SEQ ID NO:9)

120
spnK (SEQ
khuyét

GACCACCGAACTCGGACTCGCCAGGATCGCACCCGTGCTG
(SEQ ID NO:9)

160
spnK (SEQ
khuyét

ATCGACGAGATCCTCTTCCGCGCGGAACCGGCCCCCGACA
(SEQ 1D NO:9)

200
spnK (SEQ
khuyét

TCGAACGGACCGAGGTCGCGGTCCAGATCACCCACCGAGG
(SEQ ID NO:9)

240
spnK (SEQ

khuyét

CGAGACCGTTGACTTCGTCCTGACGCTACAGTCCGGTGAG
(SEQ ID NO: 9)

spnK (SEQ
khuyét

CTGATCAAGGCCGAGCAACGACCGGTCGGAGACGTCCCGC
(SEQ ID NO:9)

320
spnK (SEQ
khuyét

TGCGGATCGGTTACGAGCTCACCGATCTCATCGCCGAGTT
(SEQ ID NO:9)

360
spnK (SEQ
khuyét

GTTCGGCCCAGGAGCTCCCAGGGCCGTCGGCGCCCGGAGC
(SEQ ID NO:9)

400
spnK (SEQ

khuyét

ACCRACTTCCTCCGAACCACCACATCCGGTTCGATACCCG
(SEQ ID NO:9)

440
spnK (SEQ
khuyét

GTCCGTCGGAACTGTCCGATGGCTTCCAGGCCATCTCCGC
(SEQ ID NO:9)

480

spnK (SEQ

ID NO:

AGTGGTCGCCGGCTGCGGGCACCGACGTCCCGACCTCAAC
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(SEQ ID NO:9)

520
spnK (SEQ
khuyét

TTGCTCGCCTCCCACTACCGCACGGACAAGTGGGGCGECC
(SEQ ID NO: 9)

560
spnK (SEQ
khuyét

TGCACTGGTTCACCCCGCTATACGAGCGACACCTCGGCGA
(SEQ ID NO:9)

600
spnK (SEQ
khuyét

GTTCCGTGATCGCCCGGTGCGCATCCTGGAGATCGGTGTC
(SEQ ID NO:9)

640
spnK (SEQ
khuyét

GGTGGCTACAACTTCGACGGTGGCGGCGGCGAATCCCTGA
(SEQ ID NO:9)

680
spnK (SEQ
khuyét

AGATGTGGAAGCGCTACTTCCACCGCGGCCTCGTGTTCGE
(SEQ ID NO:9)

720
spnK (SEQ
khuyét

GATGGACGTTTTCGACAAGTCCTTCCTCGACCAGCAGAGG
(SEQ ID NO:9)

760
spnK (SEQ
khuyét

CTCTGCACCGTCCGCGCCGACCAGAGCAAGCCCGAGGAGC
(SEQ ID NO:9)

800
spnK (SEQ
khuyét

TGGCCGCCGTTGACGACAAGTACGGACCGTTCGACATCAT
(SEQ ID NO:9)

840
spnK (SEQ
khuyét

CATCGACGATGGCAGCCACATCAACGGACACGTGCGCACA
(SEQ ID NO:9)

880
spnK (SEQ
khuyét

TCCCTGGARACGCTGTTCCCCCGGTTGCGCAGCGGTGGCG
(SEQ iD NO:9)

920
spnK (SEQ
khuyét

TATACGTGATCGAGGATCTGTGGACGACCTATGCTCCCGG
(SEQ 1D NO:9)

960
spnK (SEQ

ID NO:

ATTCGGCGGGCAGGCGCAGTGCCCGGCCGCACCCGGCACC
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khuyét doan spnK (SEQ D NO:9)

1000

spnK (SEQ ID NO:17) (961) ACGGTCAGCCTGCTCAAGRACCTGTTGGAAGGCGTTCAGC

khuyét doan spnK (SEQ iD NO:9)

1040

spnK (SEQ ID NO:17) (1001) ACGAGGAGCAGCCGCATGCGGGCTCGTACGAGCCGAGCTA

khuyét doan spnK (SEQ ID NO:9)

1080

spnK (SEQ ID NO:17) (1041) CCTGGAACGCRATTTGGTCGGCCTCCACACCTACCACAAC

khuyét doan spnK (SEQ iD NO:9)

1120

spnK (SEQ ID NO:17) (1081) ATCGCGTTCCTGGAGARAGGCGTCAACGCCGAAGGCGGCG

khuyét doan spnK (SEQ iD NO:9)

1160

spnK (SEQ ID NO:17) (1121) TTCCTGCTTGGGTGCCAAGGAGTCTGGACGACATATIGCA

khuyét doan spnK (SEQ iD - NO:9)
-------------------- AGACTGEACGACATATTGCR

1194 ,

spnK (SEQ ID NO:17) (1161) CCTGGCCGACGTGAACAGCGCCCAGCACCAGTE:

khuyét doan spnK (SEQ ID NO:9) (27) CCTGGCCGACGTGAACAGCGCCGAGGACGAGTGH

Vi vay mét khuyét doan san s& bao gdm trinh ty:

(7)

(7)

(7)

(7)

ATGTCTAGACTGGACGACATATTGCACCTGGCCGACGTGAACAGCGCGGA

GGACGAGTGA (SEQ ID NO: 9).

Tiép hop ctia vat truyén spnK khuyét doan vao Saccharopolyspora spinosa

| Chu triic khuyét doan trong khung sprnK dugc bién nap vio ching thé cho tiép
hop E. coli ET12567/pUZ8002. Chiing bién nap dwong tinh duge nhan dién va duoc
ding dé cAy binh ciu chira mdi trudong canh thit Luria (chira cac chat khéng sinh thich
hop) @ sinh truéng qua dém & nhiét d6 37°C két hop lic & 225 vong/phit. Viée x4c
nhan vé tinh ddng nhét cia plasmit dugc thuc hién bang cach phan 14p plasmit ADN
va hoan thanh phan cit bing enzym gidi han tir ching thé cho E. coli. Khi x4c nhén

rang tinh chinh x4c clia dong vo tinh nay la ding, mdi trudng nudi cay con lai duge cat

gitr trong glyxerol 20% & nhiét dd -80°C dé sir dung tiép.
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Tiép hop céc té bao E. coli mang cdu tric khuyét doan vao khung spnK bing
Saccharopolyspora spinosa dugc thuc hién theo phuong phép dd dugec mo ta trong
Matsushima et al., (1994). Thé sau cong hop gia dinh khang apramyxin, do su c¢6 mit
clia chit danh d4u gen khang apramyxin trén khung vat truyén ctia cdu triic khuyét
doan trong khung spnK, dugc chon.

X4c nhan thé sau cong hop va su khuéch dai ctia ving sprK dé xac dinh vi tri hop nhat

Mot thé sau cong hop so cip sinh truéng trén méi trudng R6 va dugce chuyén
nhifm vdo céc dia thach Brain Heart Infusion (BHI) duoc bd sung 50pg/mL
apramyxin va 25pg/mL axit nalidixic dé khing dinh phenotip khang. Khuin ty cta thé
sau cdng hop dugc cdy tir dia BHI vao moi trudng canh thit diu tuong Tripxin (Canh
thit dau tuong Tripxin - TSB) dugc bd sung 50pug/mL apramyxin. Méi trudng nudi chy
duoc i & nhiét d6 29°C két hop lic & 250 vong/phit trong thoi gian 72 gio. Khuén ty
duoc thu hoach sau thdi gian 72 gidr t va ADN bd gen duge phan l4p bing cach sir
dung kit phén 14p ADN bo gen ciia Edge BioSystem theo huéng din ctia nha san xuét
(Edge BioSystems; Gaithersburgh, MD). PCR duogc thuc hién bang céch sir dung ADN
bd gen dugc tach ra tir thé sau cong hop duéi dang khudn miu véi doan mdi sprk Del
x4c dinh tinh hop 1€ 1Xu6i (SEQ ID NO: 7; GTTCACGGTGATTCCGGTGACTCG)
va spnK Del x4c dinh tinh hop 1€ 1INgugc (SEQ ID NO: §;
ACCTGCACTGCTTCCTGGAGCTTC). Ngoai ra, ADN bd gen dugc tich ra tir
ching bd me kiém chimg Saccharopolyspora spinosa va plasmit ADN ctia ciu tric
khuyét doan trong khung spnK dugc ding 1am khuén miu cho phan tmg PCR kiém
chimg. Két qua khuéch dai bing PCR dugc sap xép trinh tur. Dir liéu sip xép trinh tu
chi ra ring céu tric khuyét doan trong khung spnK hop nhit vao ving sprnLM nhd mot
t41 td hop tuong ddng chéo (Fig. 3). Hop nhét & ving sprnLM dugce tao ra, trong nhiém
sic thé, mot ban sao nguyén ven ctia spr, spnk, spnlL, va spnM dugc 1am cin xudi
chidu cta khung vét truyén pOJ260 va sprnJa dugc 1am cin, va spnL nguyén ven va
spnM truge cua khung vat truyén.

Phén 14p thé dot bién khuyét doan trong khung spnK chéo kép

Mbt thé dot bién chéo khang apramyxin duoc ciy 1én cac dia thach BHI khi
khong c6 mit apramyxin va duoc 0 & nhiét 46 29°C trong thoi gian 14 ngay. Céc bao
tr duoc thu hoach tir cac dia theo Hopwood et al., (1985) va duogc cht gift trong
glyxerol 20% & nhiét d9 -80°C. Céc bao tir dugc céy 1én 10 dia thach BHI méi khong

c'c’)‘apramyxin va cé4c dia nay duge U & nhiét do 29°C trong thoi gian 14 ngady. Bude
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nay dugc 13p lai ba 1an. Ché phdm bao tir dugc pha lodng dén 107 bang cach st dung
glyxerol 20% va céc bao tir lodng dugc dat 1én muoi dia thach BHI. Cac dia nay duoc
1 & nhiét d6 29°C trong thdi gian 10 ngdy dé phat trién mét khuan lac. Khudn lac riéng
1¢ dugc dé loang trén cac dia thach BHI méi c6 va khong c6 apramyxin. T4t cé cac dia
dugc U & nhiét do 29°C trong thoi gian 10 ngay dé phat trién khuin ty. Khudn lac
khong phét trién trén cac dia thach BHI chita 50pug/mL apramyxin dugc nhan dién 13
g ctr vién cia thé dot bién chéo kép va dugc chon d& x4c dinh tinh hop 1& bang cach
str dung PCR.
Nhan biét va xac dinh tinh hop 16 ctia thé dot bién chéo kép

Thé d6t bién chéo kép dugc xac nhin nhd PCR. Poan moi, spnK Del xéac dinh
tinh hop 1€ 1Xudi (SEQ ID NO: 7) va spnK Del xac dinh tinh hgp 16 INgugc (SEQ ID
NO: 8), dugc thiét ké dé gin két trong cac gen spnL va spnJ duoc ding dé khuéch dai
PCR bang céch st dung hé PCR FailSafe. Kich thuéc ctia cac san phdm PCR dugc x4c
dinh nho dién di gel agaroza. Thé dot bién chéo kép din dén khuyét doan cua gen
- spnK dugc nhén dién (Fig. 4) va dugce chon tinh theo kich thudc cia san phém PCR.
Kich thuéc va trinh tir ADN ctia manh PCR thé hién khuyét doan trong khung cia gen
spnk.
Spinosyn viéc tao ra thé d6t bién chéo kép nhd 1én men binh ciu lic

Lén men thé dot bién chéo kép cb thé dugc thuc hién trong céc didu kién duoc
md ta béi Burns et al., (WO 2003070908). Phan tich canh thit 1én men vé sy ¢ mit
cia yéu td spinosyn c6 thé dugc thuc hién trong cac diéu kién duoc moé ta boi Baltz et
- al.,, (patent M¥ s 6,143,526). D& khing dinh sy ¢6 mat ctia yéu tb spinosyn trong dich
ndi bé mat, cic phén chiét ctia canh thit 1én men dugc lam khd trong SpeedVac qua
dém tiép d6 1a chia phén cin gita nudc va ete. Lép ete dugc 1am khé bang cach 1am
~ bay hoi trong diéu kién dong khi N2. Sau d6, m3u dwge hoa tan trong axeton-dg va
dugc chuyén dén éng NMR dé thu nhan 1D proton NMR. Profin NMR duogc so sanh
v6i profin NMR ctia chudn spinosyn. Lén men thé dot bién chéo kép tao ra spinosyn J

vaL.Két qua NMR chi ra su c¢6 mit ciia luong du J/L so véi A/D.

Vi du 3: Tao ra d6t bién cai xen spnK
Thé dot bién Saccharopolyspora spinosa dugc tao ra nho dot bién cai xen trong
gen spnK. Méanh ADN chira catxet clia gen khang apramyxin trong khung (aac(3)IV)

trong gen spnK va gen spnJ va spnL xudi chiéu va trude lién tuc & bén sudn cac trinh
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tw dugce xdy dung (Fig. 5). Poan gen aac(3)IV dugc tach dong vao plasmit va bién nap
vao the chiing thé cho tiép hop E. coli ET12567/pUZ8002. Chiing bién nap duong tinh
dugc nhéan dién va dugc ding dé céy binh cdu chira moi truong canh thit Luria (chira
céc chat khang sinh thich hop) dé sinh truéng qua dém & nhiét do 37°C két hop lic &
225 vong/phut. Viéc x4c nhan ctia tinh ddng nhit cta plasmit duge thuc hién bing
cach phan 1ap plasmit ADN va hoan thanh phan cét bing enzym giéi han. Khi x4c
nhé4n ring plasmit chita catxet cai xen apramyxin 1a ding, méi trudng nudi cdy con lai
dugc cit giit trong glyxerol 20% & nhiét d6 -80°C.

Tiép hop cua té bao thé cho E. coli véi Saccharopolyspora spinosa dugc thuc
hién theo phuong phép d3 dugc md ta trong Matsushima et al., (1994). Viéc chuyén
catxet gen apramyxin tit E. coli va sau d6 hop nhét plasmit ndy vao hé gen cua
Saccharopolyspora spinosa dugce chon bang cach st dung tinh khang apramyxin.

Mot thé sau cong hop so cép duogc sinh truéng trén moi truong R6 va duogc
- chuyén vio cdc dia thach Brain Heart Infusion (BHI) dugc bd sung 50pg/mL

apramyxin va 25pg/mL axit nalidixic ¢ khing dinh phenotip khang. Khuin ty ciia thé
sau cdng hop duoc cdy tir dfa BHI vao mdi truong canh thit ddu twong Tripxin (TSB)
dugc bd sung 50pg/mL apramyxin. Moi truong nudi cdy dugc U & nhiét do 29°C két
hop lic & 250 vong/phut trong thoi gian 72 gid. Khuén ty dugc thu hoach sau thoi gian
72 gi i va ADN bo gen dugc phén lap bang cach sir dung kit phéin 14p ADN b0 gen
cua Edge BioSysterﬁ theo huéng din cta nhi san xuit (Edge BioSystems;
Gaithersburgh, MD). PCR dugc thuc hién béng céch st dung ADN bd gen duoc tach
ra tir thé sau cong hop 1am khuén mAu. San phém PCR mong mubn dugc tach dong
vao plasmit bang céch sir dung kg thuat tich dong TOPO® (Invitrogen; Carlsbad CA).
‘Khuén lac vi khuln gia dinh chira sén pham PCR, tach dong trong vat truyén TOPO®,
dugc tach va xac nhin nhd phan cit bang enzym gi6i han. Viée sip xép trinh ty ADN
dong v tinh plasmit chi dong dugc thuc hién. Két qua cia viée sip xép trinh tu chira
ring catxet cii xen apramyxin hop nhét vao gen sprK cia Saccharopolyspora spinosa
nhd t4i t5 hop tuong ddng chéo kép. Cai xen thu dugc nho tai tb hop twrong ddng pha
V& qua trinh phién ma ctia sprK nhd d6 khir bd gen chirc ning spnk.
Qua4 trinh 1én men c4c ching ddt bién sprk cia Saccharopolyspora spinosa c6
thé duoc thuc hién trong céc didu kién dugc mé ta bdi Burns et al., (WO 2003070908).
Phén tich canh thit 1én men v& su c6 mit cia yéu t6 spinosyn c6 thé dugc thuc hién

trong cac didu kién duge mo ta boi Baltz et al., (patent M§ sb 6,143,526). Dé khing
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dinh su c6 mat cia yéu td spinosyn trong dich nbi bé mit, cic phin chiét ctia canh thit
1én men duogc 1am kho trong SpeedVac qua dém tiép d6 1a chia phén can giita nude va
ete. LGp ete duoc 1am kho bang cach 1am bay hoi trong didu kién dong khi N2. Sau do,
mAu dugc hoa tan trong axeton-dg va dugc chuyén dén bng NMR dé thu nhén 1D
proton NMR. Profin NMR dugc so sanh v6i profin NMR cua chudn spinosyn. Két qua
NMR chi ra sy ¢6 miét cta lugng du J/L so v&i A/D. Qua trinh 1én men chung chira dot
bién cai xen tao ra hdn hop spinosyn chira spinosyn J va L, so véi Saccharopolyspora

spinosa kiém chimg tao ra hdn hop spinosyn chira spinosyn A va D.

Vi du 4: Phé v& trinh tu spnK Shine Dalgarno

Trinh tu Shine Dalgarno dinh vi xudi chiéu ctia spnK (Fig. 6) bi pha v& nhe d6
din d&n giam qua trinh dich ma cia spnK mARN. Chung dot bién cia
Saccharopolyspora spinosa chira trinh tu spnK Shine Dalgarno khuyét doan dugc tao
- ra bang cach st dung quy trinh twong tw nhu duge md ta trong vi du 2. Hai manh c6 it
nhét chidu dai 12 1500bp dinh vi xubi chiéu va truéce trinh tu spnK Shine Dalgarno 14
PCR dugc khuéch dai. C4c manh nay khoéng chira trinh tw 5'-AGGAGCTC-3' sau. Hai
manh ndy duoc ndi cling nhau trong plasmit nhu pOJ260 c6 thé duge dung dé tiép hop
v6i Saccharopolyspora spinosa.

Plasmit mong mudn duoc bién nap vao ching thé cho tiép hop E. coli
ET12567/pUZ8002. Ching bién nap duong tinh dugc xéc nhan nhé phén cit bing
enzym gi6i han. Khi x4c nhén ring ching E. coli chita plasmit 13 dtng, tiép hop cta
cac té bao E. coli véi Saccharopolyspora spinosa duge thuc hién theo phuong phép da .
duge mo ta trong Matsushima et al., (1994). Chuyén plasmit tir t& bao thé cho E. coli
va hop nhét sau d6 ciia plasmit vao hé gen ctia Saccharopolyspora spinosa duge chon
bang céch st dung tinh khang chét khang sinh.

Su hop nhét cia plasmit vao nhidm sic thé cta Saccharopolyspora spinosa
dugc x4c dinh dic diém phan tir nhd su khuéch dai PCR ving hé gen ADN dic hiéu.
Tom lai, ADN bd gen dugc phén 18p va cai xen chtra trinh tu sprnK Shine Dalgarno 1a
PCR dugc khuéch dai, tach dong va sép xép trinh tu. D liéu sép xép trinh ty thé hién
ring cAu triic khuyét doan spnK Shine-Dalgarno hop nhit vao ving spnJK nhd mot tai
t8 hop tuong ddng chéo.

Thé do6t bién chéo kép thu dugc chira trinh tw spnK Shine Dalgarno bi pha v&r
bang cach str dung quy trinh d3 dugc mé ta trong vi du 2. Khuin lac khong thé sinh
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trudng trén cac dia thach BHI chira chit khang sinh duoc chon nh& chit danh déu c6
mat trén khung vét truyén duoc nhén dién 1a ng ctr vién cua thé dot bién chéo kép va
duoc chon dé x4c dinh tinh hop 1€ béng céach st dung PCR. Doan mdi dugc thiét ké dé
gin két trong gen spnK va spnJ duge ding. San pham PCR thu duge duge tach duéi
dong vao plasmit bing cach st dung k¥ thuét tich dong the TOPO® (Invitrogen;
Carlsbad CA). Khuin lac vi khuén chira san phidm PCR, tich dong trong vat truyén
TOPO® dugc tach va x4c nhin nhd phan cét bang enzym giéi han. Viéc sip xép trinh
tie ADN dong vo tinh plasmit chii dong dugce thuc hién. Két qua sép xép trinh tyr chira
ring trinh ty spnK Shine Dalgamo nucleotit bi phd v& tr hé gen cia
Saccharopolyspora spinosa. Qua trinh 1én men céc ching dot bién spnk
Shine-Dalgarno cta Saccharopolyspora spinosa c¢6 thé duoc thuc hién trong cc diéu
kién dugc md ta béi Burns et al., (WO 2003070908). Phan tich canh thit 1én men v& su
c6 mit cta yéu td spinosyn c6 thé duoc thirc hién trong cic diéu kién duge md ta boi
Baltz et al., (patent My s 6,143,526). D& khing dinh su c¢6 mit ctia yéu t§ spinosyn
trong dich ndi bé mat, cac ph?m chiét cia canh thit 1én men dugc lam khd trong
SpeedVac qua dém tiép d6 14 chia phan cin giita nuéc va ete. Lép ete duge lam kho
bing cach 1am bay hoi trong diéu kién dong khi N2. Sau d6, miu dugc hoa tan trong
axeton-dg va dugc chuyén dén dng NMR dé thu nhan 1D proton NMR. Két qua NMR
chi ra su c6 mit cua lugng du J/L so v6i A/D. Profin NMR dugc so sénh véi Profin
NMR ctia chuén spinosyn. Qua trinh 1én men ching chira dot bién trinh tu &an Shine
Dalgarno khuyét doan tao ra hdn hop spinosyn chita spinosyn J va L, so véi
Saccharopolyspora spinosa kiém ching tao ra hn hop spinosyn chira spinosyn A va
D.

Vi du 5: Giam su biéu hién 3'-O-metyltransferaza nhd qua trinh diéu hoa dusi ARN
d6i nghia ctia spnk

Plasmit dugc thiét ké dé tao ra asRNA (ARN dbi nghia) bd tro véi trinh tu ghi
ma spnK. Qué trinh didu hoa dudi thu duge ciia su biéu hién gen spnK din dén giam
hoat tinh spnK.

Trinh tr ghi ma sprK 12 PCR dugc khuéch dai va dugc tich dong vao plasmit
nhu pOJ260 dé hop nhét vao nhiém sac thé ctia Saccharopolyspora spinosa. Theo cach
khac, trinh trr ghi ma spnK c6 thé duge tach dong vao plasmit duge duy tri va sao chép

mot cach dn dinh trong cytosol ciia Saccharopolyspora spinosa. Plasmit thu dugc
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dugc xiy dung dé tao ra spnK asRNA bing cach biéu hién soi dbi nghia cia spnk
bing cich st dung trinh tr khéi dau phién ma vi khudn bao toan cao. spnK
asRNPlasmit nay dugc bién nap viao ching thé cho tiép hop E. coli
ET12567/pUZ8002. Chiing bién nap duong tinh dwoc x4c nhin nho phan cit bang
enzym gi6i han. Khi xac nhén ring ching E. coli chtra plasmit 1a dung, tiép hop cta
plasmit tir t& bao thé cho E. coli véi Saccharopolyspora spinosa dugc thuc hién theo
phuong phép duge mb ta béi Matsushima et al., (1994). Chuyén spnK asRNPlasmit tir
E. coli vao Saccharopolyspora spinosa dugc chon bang cach sir dung tinh khang chét
khéng sinh; tinh khang dugc m3 héa trén spnK asRNPlasmit. ADN bd gen duoc tich
ra tir thé sau cong hop va dugce ding 1am khudén miu dé khuéch dai PCR 8 khing
dinh sy ton tai cia plasmit.

Qua trinh lén men ching cia Saccharopolyspora spinosa chita spnkK
asRNPlasmit ¢6 thé dugc thuc hién trong céac diéu kién dugc mo ta bdi Burns et al,,
- (WO 2003070908). Phan tich canh thit 1én men v& su c6 mit cta yéu td spinosyn cé
thé dugc thuc hién trong cac diéu kién dugc mo t4 béi Baltz et al, (patent My sb
6,143,526). Dé khing dinh su c6 mit cia yéu t6 spinosyn trong dich ndi bé mit, cac
phin chiét ctia canh thit 1én men duoc 1am khd trong SpeedVac qua dém tiép d6 1a
chia phin cin giita nudc va ete. Lép ete duoc lam kho bang cach 1am bay hoi trong
diéu kién dong khi N2. Sau d6, miu dugc hoa tan trong axeton-dg va duogc chuyén dén
dng NMR dé thu nhan 1D proton NMR. K&t qua NMR chi ra su ¢6 mit ciia luong du
J/L so v6i A/D. Profin NMR dugc so sanh véi profin NMR clia chuén spinosyn. Lén
men ching chra spnK asRNPlasmit tao ra hon hgp spinosyn chira spinosyn J va L, so
v6i Saccharopolyspora spinosa kiém chimg tao ra hdn hop spinosyn chira spinosyn A

vaD.

Vi du 6: Tao ra dot bién khuyét doan bd sung spnK
Vidu 6.1 Céu tric ciia vét truyén khuyét doan déu 5' spnkK

ADN bb gen ctia chiing san xuit spinosyn A va D (Hopwood et al.,, 1985) 1a
PCR duoc khuéch dai dé tao ra hai manh ADN. Manh khuéch dai thtr nhat c6 chiéu dai
khoang 1500bp, va dugc dinh vi truc tiép xubi chiéu ciia c6don khéi diu ATG . Manh
khuéch dai thi hai c6 chiéu dai khoang 1500bp, va dugc dinh vi truc tiép truée claa
cip bazo 61 spnK. Khuéch dai bing PCR dwoc hoan thanh bang cach sir dung céc

phuong phép di biét dbi véi ngudi c6 hidu biét trong linh vuc nay. Poan mbi
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oligonucleotit dugc tdng hop d& két hop cac trinh tir gin két enzym giéi han. San
phdm PCR thu dugc dugc phan cit bing enzym giéi han 1am tach céc trinh tw gén két
dugc két hop béi doan mdi. Cac manh nay dugc nbi cung nhau va sau d6 dugc ndi vao
cac vi tri gidi han twong mg cta plasmit pOJ260. San phim ndi thu dugc duoc tach
dong vao céc té bao E. coli tbt. Khuin lac dugc chon va dugce sang loc cho san phém
nbi mong mudbn nh& phén cit bing enzym gi6i han va phan tich trinh tr ADN. Dong
v6 tinh duong tinh dugc nhdn dién va dong vo6 tinh dugc chon duge dung dé gdy
khuyét doan ddu 5' sau d6 cta spnK in Saccharopolyspora spinosa. Trinh tu thu duge
ctia méanh gen spnK khuyét doan trong plasmit pOJ260 c¢é mit trong bang 3. Vi vay,
khuyét doan c6d6n khoi ddu sprK s& bao gdm trinh ty: (SEQ ID NO: 10).
Bang 3: Sép xép thing hang trinh tir nucleotit cia dau 5' khuyét doan cta spnK

30

spnK  khuyét doan ddu 5°' (SEQ ID NO:10) (1)

spnK va seq xudi chiéu (SEQ 1D NO:14) (1)

spnK  khuyét  doan ddu  5°' (SEQ ID NO:10) (14)

spnK va seq xubi chiéu (SEQ 1D NO:14) (31)
GATCGAAACCGTGGAACGCATCATCCTCGC

90 4

spnK  khuyét  doan  diu 57 (SEQ ID NO:10) (14)
------------- GCGGCGAGCCTGGCCGA

spnK va seq xudi chiéu (SEQ ID NO:14) (61)
CGCCGGATCCAGTGCGGCGAGCCTGGCCGA

120

spnK  khuyét  doan ddu 5’ (SEQ ID  NO:10) (31)
CCTGACCACCGAACTCGGACTCGCCAGGAT

spnK va seq xudi chidu (SEQ ID NO:14) (91)

ACCACCGAACTCGGACTCGCCAGGAT

150

spnK  khuyét  doan  diu 5! (SEQ ID  NO:10) (61)

CGTGCTGATCGACGAGATCCTCTT

spnK va seq xudi chidu (SEQ ID NO:14) (121)
CGCACCCGTGCTGATCGACGAGATCCTCTT

180 ,

spnK  khuy&t doan diu 5° (SEQ ID NO:10) (91)

CCGCGCGGAACCGGCCCCCGACATCGAACG
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spnK va seq xudi
CCGCGCGEARCCGGCCCCCGACATCGAACG
210

spnK  khuyét doan dau
GACCGAGGTCGCGGTCCAGATCACCCACCG

spnK va seq xudi
GACCGAGGTCGCGGTCCAGATCACCCACCG

240

spnK khuyét doan dau
AGGCGAGACCGTTGACTTCGTCCTGACGCT

spnK va seq xubi
AGGCGAGACCGTTGACTTCGTCCTGACGCT

270

spnK  khuyét doan dau
ACAGTCCGGTGAGCTGATCAAGGCCGAGCA

spnK va seq xudi

khuyét doan dau
STCGGAGACGTCCCGCTGCGGAT

spnK va seq xudi
ACGACCGGTCGGAGACGTCCCGCTGCGEAT

330 |

spnK khuyét doan dau
CGGTTACGAGCTCACCGATCTCATCGCCGA

spnK va seq xudi

GTTGTTCGGCCCAGGAGCTCCCAGGGCCGT
390
spnK  khuyét

doan dau
CGGCGCCCGGAGCACCAACTTCCTCCGRAT

spnK va seq xubi
CGGCGCCCEEAGCACCARCTTCCTCCGAAC

420

spnK  khuyét doan dau

spnK va seq xudi
CACCACATCCGGTTCGATACCCGGTCCGTC
450

chiéu (SEQ

5! (SEQ

chiéu (SEQ

5" (SEQ

chiéu (SEQ

5" (SEQ

chidu (SEQ

5" (SEQ

chiéu (SEQ

5' (SEQ

chiéu (SEQ

5" (SEQ

chidu (SEQ

5' (SEQ

chidu (SEQ

5" (SEQ

chiéu (SEQ

-45-

ID

ID

ID

ID

ID

ID

ID

ID

ID

ID.

ID

ID

ID

ID

IDb

ID

NO:14)

NO:10)

NO:14)

NO:10)

NO:14)

NO:10)

NO:14)

NO:10)

NO:14)

NO:10)

NO:14)

NO:10)

NO:14)

NO:10)

NO:14)

NO:10)

NO:14)

(151)

(121)

(181)

(151)

(211)

(181)

(241)

(211)

(271)

(241)

(301)

(271)

(331)

(301)

(361)

(331)

(391)



23018

spnK khuyét doan dau 5" (SEQ D NO:10) (361)
GGAACTGTCCGATGCCTTCCAGGCCATCTC

spnK va seq xudi chiéu (SEQ D NO:14) (421)
GGAACTGTCCGATGGCTTCCAGGCCATCTC

480 .

spnK khuyét doan ddu 5! (SEQ ID NO:10) (391)

spnK va seq xudi chiéu (SEQ 1D NO:14) (451)
CGCAGTGGTCGCCGGCTGCGGEGCACCGACG

510 '

spnK khuyét doan dau 5¢ (SEQ D NO:10) (421)
TCCCGACCTCAACTTGCTCGCCTCCCACTA

spnK va seq xudi chiéu (SEQ ID NO:14) (481)
TCAACTTGCTCGCCTCCCACTA

540

spnk khuyét doan déu 5 (SEQ ID NO:10) (451)
ACARGTGGGGCGGCCTGCACTG

spnK va seq xudi chiéu (SEQ ID NO:14) (511)
CAAGTGGGGCGGCCTGCACTG

570
spnK khuyét doan dau 5° (SEQ ID NO:10) (481)

spnK va seq xudi  chidu(SEQ ID NO:14) (541)
GTTCACCCCGCTATACGAGCGACACCTCGG

600

spnK khuyét doan ddu 5¢ (SEQ ID NO:10) (511)
CGAGTTCCGTGATCGCCCGGTGCGCATCCT

spnK va seq xubi chiéu (SEQ ID NO:14) (571)
TTCCGTGATCGCCCGGTGCGCATCCT

630

spnK khuyét doan dau 5¢ (SEQ D NO:10) (541)

GGAGATCGGTGTCGGTGECTACAACTTCGA

spnK va seq xubi chidu (SEQ ID NO:14) (601)

khuyét doan diu 5! (SEQ ID NO:10) (571)
“GGCGAATCCCTGAAGATGTG

va seq xubi chiéu (SEQ iD NO:14) (631)
CGGTGGCGGCGECCAATCCCTGAAGATGTG

690 _

spnK khuyét doan dau 57 (SEQ ID NO:10) (601)
GAAGCGCTACTTCCACCGCGGCCTCGTGTT
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va seq xudi

CACCGCGGCCTCGTGTT

spnk khuyét doan diu

va seq xudi
\TGGACGTTTTCGACAAGTCCTTCCT
750

spnK khuyét doan dau
AGAGGCTCTGCACCGTCCGCEE

spnK va seqg xudi

GGCTCTGCACCETCCECGE

780

spnK khuyét doan diu
CGACCAGAGCRAGCCCGAGGAGCTGGCCGE

spnK  va seq xudi
CGACCAGAGCAAGCCCGAGGAGCTEECCEE

810

spnK khuyét doan diu
CGTTGACGACAAGTACGGACCGTTCGACAT

spnK va seq xudi
CGTTGACGACAAGTACGGACCGTTCGACAT
840

spnK  khuyét doan dau
CATCATCGACGATGGCAGCCACATCAACGG

spnK va seq xubi
CATCATCGACGATGGCAGCCACATCAACGG

870

spnK khuyét

doan dau
ACGTGCGCACATCCCTGGAAACGCTGTT

spnK va seq xudi
ACACGTGCGCACATCCCTGGARACGCTGTT

900

spnK  khuyét doan  dau
CCCCCGGTTGCGCAGCGGTGGCGTATACGT

spnkK va seqg xudi
CCCCCGGTTECGCAGCGETGGCGTATACGT

930

spnK  khuyét doan  dau
GATCGAGGATCTGTGGACGACCTATGCTCC

spnK va seq xudi

TGGACGACCTATGCTCC

960

chidu (SEQ

57 (SEQ

chiéu (SEQ

57 (SEQ

chidu (SEQ

5' (SEQ

chiéu (SEQ

5' (SEQ

chiéu (SEQ

5" (SEQ

chidu (SEQ

5! (SEQ

chiéu (SEQ

57 (SEQ

chidu (SEQ

5! (SEQ

chiéu (SEQ
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spnK khuyét doan dau
CGGATTCGGCGGECAGGCGCAGTGCCCGEE

spnK va seq xubi
CGGATTCGGCEGGCAGGCGCAGTGCCCEGE

990

spnK khuyét doan dau
CGCACCCGGCACCACGGTCAGCCTGCTCAA

spnK va seq xubi
CGCACCCGGCACCACGGTCAGCCTGCTCAA

1020

spnK khuyét doan dau
GAACCTGTTGGRAGGCGTTCAGCACGAGGA
spnK va seq xudi
GAACCTGTTGGAAGGCGTTCAGCACGAGGA
1050

spnK

khuyét doan diu
R

GTACGAGCCGAG

spnK va seq xudi
GCAGCCGCATGCGGGCTCGTACGAGCCGAG

1080

spnK khuyét doan dau
CTACCTGGAACGCAATTTGGTCGGCCTCCA

spnK va seq xudi

GGCCTCCH

spnK khuyét doan déu
CACCTACCACAACATCGCGTTC A

spnK va seq xudi
CACCTACCACAACATCGCGTTCCTGGAGAAR
1140

spnK khuyét doan déu
AGGCGTCAACGCCGARGGCGGCGTTCCTGE
spnK va seq xudi
AGGCGTCAACGCCGAAGGCGECGTTCCTGE
1170

spnK khuyét doan déu
TTGGGTGCCAAGGAGTCTGGACGACATATT
spnkK va seq xudi
TTGGGTGCCARGGAGTCTGGACGACRATATT
1200

spnK khuyét doan déu
GCACCTGGCCGACGTGAACAGCGCGGAGGA

57 (SEQ

chiédu (SEQ

57 (SEQ

chidu (SEQ

57 (SEQ

chidu (SEQ

57 (SEQ

chidu (SEQ

57 (SEQ

chidu (SEQ

5" (SEQ

chidu (SEQ

5" (SEQ

chidu (SEQ

5! (SEQ

chiéu (SEQ

5! (SEQ
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spnK va seq xudi chiéu (SEQ ID NO:14) (1171)
GCACETGECCEACGTCEACAGEGCGGAGEA

1201

spnK khuyét doan ddu 5' (SEQ ID NO:10) (1141) CGAGTGA

spnK va seq xudi chiéu(SEQ ID NO:14) (1201) CGAGTGA

Tiép hop vat truyén sprK khuyét doan vao Saccharopolyspora spinosa

Qua trinh tiép hop cia cac té bao E. coli mang cdu tric khuyét doan diu 5' spnK
bang Saccharopolyspora spinosa duge thuc hién theo phuong phap di dugc md ta
trong Matsushima et al., (1994) va duoc 14y 1am vi du trong vi du 2. Thé sau cong hop
gid dinh khang apramyxin, do s c6 mit ctia chit d¢anh d4u gen khéang apramyxin trén

khung vit truyén ctia cu triic khuyét doan du 5’ spnK, dugc chon.

Xéc nhén thé sau cong hop va ving khuéch dai spnK &8 xéc dinh vi tri hop nhét

Mot thé sau cong hop so cdp sinh trudng trén moi truong R6 dugc chuyén vio
c4c dia thach Brain Heart Infusion (BHI) dugc bd sung 50pg/mL apramyxin va
25ug/mL axit nalidixic d& khing dinh phenotip khang. Khuin ty clia thé sau cong hop
dugc ciy tir dia BHI vao mdi truong canh thit ddu twong Tripxin (TSB) duoc bd sung
50pg/mL apramyxin. Moi trudng nudi cdy duge o & nhiét 46 29°C két hop lic & 250
vong/phiit trong thdi gian 72 giy. Khuin ty dugc thu hoach sau thoi gian 72 gid cua U
va ADN Bc} gen dugce phén 14p. PCR duoc thuc hién béng céch st dung ADN bd gen
duoc tich ra tir thé sau cong hop lam khuon mau v6i doan moi duoc thiét ké dé do mot
thé d6t bién chéo. Két qua khuéch dai bing PCR san phim dugc sip xép trinh tu. Dit
liéu sdp xép trinh t thé hién ring céﬁ tric khuyét doan dau 5' spnk hop nhét vio ving
spnJK nhé mot tai td hop twong ddng chéo.
Phan 14p ciia thé dot bién khuyét doan dau 5' sprK chéo kép

Mot thé dot bién chéo khéng apramyxin dugc cdy 1én cac dia thach BHI khi
khong c6 mit apramyxin va dugc U & nhiét 46 29°C trong thoi gian 14 ngay. Céc bao
tir dugc thu hoach tir cic dia theo Hopwood et al., (1985) va dugc cit giit trong
glyxerol 20% & nhiét d6 -80°C. C4c bao tir dugc ciy 1én cic dia thach BHI méi khong
¢6 apramyxin va céc dia dugc u & nhiét 4o 29°C trong thoi gian 14 ngay. Budc niy
dugc 13p lai nhidu 1dn. Ché phim bao ti duoc pha lodng bang cach st dung glyxerol
20% va cac bao fir lodng dugc dan méng trén cac dia thach BHI. Cé4c dia dugc 4 &

nhiét d6 29°C trong thoi gian 10 ngdy d€ phat trién mot khuén lac. Khuén lac riéng 18
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duoc dén 1én céc dia thach BHI méi ¢6 va khong c6 apramyxin; T4t ca céc dia duge 4
& nhiét do 29°C trong thdi gian 10 ngay dé phat trién khudn ty. Khuén lac khong sinh
trudng trén céc dia thach BHI chira 50pg/mL apramyxin dugc nhan dién 1a tmg ctr
vién cta thé dot bién chéo kép va dugc chon dé xac dinh tinh hop 1€ béng cach st
dung PCR.
Nhén biét va xac dinh tinh hop 16 cia thé dot bién chéo kép

Thé dt bién chéo kép dugc x4c nhan nhy PCR. Poan mbi dugc thiét ké dé gén
két trong gen spnJ va spnK dugc ding & khuéch dai PCR. Kich thuéc cia céc san
phim PCR dugc x4c dinh nhd dién di gel agaroza. Thé dot bién chéo kép din dén
khuyét doan cta diu 5' cia gen spnK dugc nhan dién va duge chon tinh theo kich
thudc cia san phém PCR. Kich thuéc va trinh tit ADN ctia manh PCR chi ra kh.uyét
doan ctia c6d6n khéi ddu ATG va ddu 5’ cia gen spnk.
San xuit spinosyn nh& 1én men binh ciu lic

Qua trinh 1én men thé dot bién chéo kép c6 thé dugc thyuc hién trong céc didu
kién‘duqc m0 ta boi Burns et al., (WO 2003070908). Phan tich canh thit 1én men vé su
c6 mit ctia yéu td spinosyn ¢6 thé duogc thuc hién trong cac diéu kién dugc mé ta béi
Baltz et al., (patent My ) 6,143,526). Qua4 trinh 1én men thé dot bién chéo kép tao ra

spinosyn J va L.

Vidu 6.2 Chu tric ciia vat truyén khuyét doan trong khung spnK

Hai manh ADN 1a PCR dugc khuéch dai bang céch sir dung ADN bd gen cila
chiing san xuét spinosyn A va D (Hopwood et al., 1985). Manh khuéch dai thtr nhét c6
chidu dai khoang | 1500bp, va dugc dinh vi truc tiép xudi chidu cta mién
metyltransferaza phu thudc S-adenosylmetionin gid dinh thir nh4t. Manh khuéch dai
thr hai c¢6 chidu dai khoang 1500bp, va duoc dinh vi truc tiép truéc cla mién
metyltransferaza phu thudc S-adenosylmetionin gia dinh thir nhit. Khuéch dai bing
PCR dugc hoan thanh bing cach st dung céc phuong phap di biét @i vai ngudi co
hiéu biét trong linh vuc nay. Poan mdi oligonucleotit dugc téng hop d& két hop céc
trinh tr gén két enzym giéi han. San phdm PCR thu duge duge phan cit bang enzym
gi6i han 1am téch céc trinh tu gin két dugc két hop boi doan mdi. Cac manh duge nbi
cling va sau d6 dugc ndi vao tuong Ung céac vi tri gi6i han cta plasmit pOJ260. San
phém nédi thu duge dugce tach dong vio cac té bao E. coli tbt. Khuin lac dugc chon va

dugc sang loc cho san pham ndéi mong mudn nhd phén cat bing enzym gi6i han va
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phén tich trinh tu ADN. Dong v6 tinh duong tinh dugc nhin dién va dong vo tinh
dugc chon duge ding dé giy khuyét doan sau dé trong khung mién metyltransferaza
phu thudc S-adenosylmetionin gia dinh thir nhit ctia spnKk trong Saccharopolyspora
spinosa. Trinh tu thu dugc ciia manh gen khuyét doan sprK trong plasmit p0OJ260 cb
mit trong bang 4. Vi vay, khuyét doan spnK s& bao gbm trinh tu SEQ ID NO: 11.

Béang 4: Sip xép thing hang trinh tyr nucleotit ciia mién metyltransferaza phu thude S-
adenosylmetionin gia dinh thir nhét khuyét doan cia spnK (mién metyltransferaza phu

thudc S-adenosylmetionin gia dinh thir nhit duge gach duéi).
30
spnK (SEQ ID NO:17) (1) ATGTCCACAACGCACGAGATCGAAACCGTG
spnK SAM#1 khuyét doan (SEQ ID NO:11) (1)
- BTGTCCACAACGCACGAGATCGAARCCGTG
60
spnK (SEQ ID NO:17)

spnK SAM#1 khuyét doan (SEQ ID NO:11) (31)

90

spnK (SEQ ID NO:17) (61) GCGGCGAGCCTGGCCGACCTGACCACCGAR

spnK  SAM#1  khuyét  doan  (SEQ ID  NO:11) (61)
GGCGAGCCTGGCCGACCTGACCACCGAR

120

spnK (SEQ ID NO:17) (91) CTCGGACTCGCCAGGATCGCACCCGTGCTG

spnK SAM#1 khuyét doan (SEQ ID NO:11) (91)
: “CAGGATCGCACCCGTGCTG

150

spnK (SEQ ID NO:17) (121) ATCGACGAGATCCTCTTCCGCGCGGAACCG

spnK SAM#1 khuyét . doan (SEQ iD NO:11) (121)
ATCGACGAGATCCTCTTCC

180

spnK (SEQ ID NO:17)  (151) GCCCCCGACATCGAACGGACCGAGGTCGCG

spnk SAM#1 khuyét doan (SEQ 1D NO:11) (151)
GCCCCCGACATCGAACGGACCGAGGTCGCE

210

spnK (SEQ ID NO:17) (181) GTCCAGATCACCCACCGAGGCGAGACCGTT
SAM#1 khuyét doan (SEQ iD NO:11) (181)
"CCACCGAGGCGAGACCGTT

spnK (SEQ ID NO:17)  (211) GACTICGTCCTGACGCTACAGTCCGGTGAG

spnK SAM#1 khuyét doan (SEQ D NO:11) (211)
CGTCCTGACGCTACAGTCCGGTGAG

270 -
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spnK (SEQ ID NO:17) (241) CTGATCAAGGCCGAGCAACGACCGGTCGGA

spnK SAM#1 khuyét doan (SEQ ID NO:11)
CTGATCAAGGCCGAGCAACGACCGGTCGGA

300

spnK (SEQ ID NO:17) (271) GACGTCCCGCTGCGGATCGGTITACGAGCTC

spnK SAM#1 khuyét doan (SEQ ID NO:11)
GACGTCCCGCTGCGGATCGGTTACGAGCTC

330

spnK (SEQ ID NO:17)  (301) ACCGATCTCATCGCCGAGTTGTTCGGCCCA

spnK SAM#1 khuyét doan (SEQ ID NO:11)

spnK (SEQ ID NO:17) (331) GGAGCTCCCAGGGCCGTCGGCGCCCGGAGE
spnK SAM#1 khuyét doan (SEQ ID NO:11)
CCCAGGGCCGTCGGCGCCCCGAGE
390
spnK (SEQ ID NO:17)  (361) ACCARCTICCTCCGAACCACCACATCCGGT
spnK SAM#1 khuyét doan (SEQ iD NO:11)
ACCAACTTCCTCCGAACCACCACATCCGGT

420

spnK (SEQ ID NO:17)  (391) TCGATACCCGGTCCGTCGGAACTGTCCGAT

spnK SAM#1 khuyét doan (SEQ IiD NO:11)
TCGATACCCGGTCCGTCGGAACTGTCCGAT

450

GGAGC

spnK (SEQ ID NO:17)  (421) GGCTTCCAGGCCATCTCCGCAGTGGTCECC

spnK  SAME1  khuyét  doan  (SEQ  ID  NO:11)
GGCTTCCAGGCCATCTCCGCAGTGGTCGCE

480

spnK (SEQ ID NO:17) (451) GGCTGCGGGCACCGACGTCCCGACCTCAARC

spnK  SAM#1  khuydt doan (SEQ  ID  NO:11)

510
spnK (SEQ ID NO:17) (481) TTGCTCGCCTCCCACTACCGCACGGACARG
spnK SAM#1 khuyét doan (SEQ ID NO:11)
“CTCCCACTACCGCACGGACAAG

540

spnK (SEQ ID NO:17) (511) TGGGGCGGCCTGCACTGGTTCACCCCGCTA

spnK SAM#1 khuyét doan (SEQ D NO:11)
TGGGGCGECCTGCACTGGTTCACCCCACTA

570

spnK (SEQ ID NO:17) (541) TACGAGCGACACCTCGGCGAGTTCCGTGAT

spnkK SAM#1 khuyét doan (SEQ iD NO:11)
GACACCTCGECCA- -~ ===~~~
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spnK (SEQ ID NO:17) (571) CGCCCGGTGCGCATCCTGGAGATCGGTGTC
spnK SAM#1 khuyét doan (SEQ 1D NO:11)

spnK (SEQ ID NO:17) (601) GGTGGCTACAACTTCGACGGTGGCGGCGGE
spnK SAM#1 khuyét doan (SEQ ID NO:11)
———————————————————— TGGCGGECGGE

spnK (SEQ ID NO:17) (631) GAATCCCTGAAGATGTGCAAGCGCTACTTC
spnK SAM#1 khuyét doan (SEQ iD NO:11)

(SEQ ID NO:17)  (661) CACCGCGGCCTCGIGTTCGGGATGGACGTT
SAM#1 khuyét doan (SEQ D NO:11)
720
spnK (SEQ ID NO:17) (691) TTCGACAAGTCCTTCCTCGACC \GAGG
spnK SAM#1 khuyét doan (SEQ D NO:11)
TTCGACAAGTCCTTCCTCGACCAGCAGAGE
750

spnK (SEQ ID NO:17) (721) CTCTGCACCGTCCGCGCCGACCAGAGCAAG
SAM#1 khuyét doan (SEQ ID NO:11)

spnK
C "GACCAGAGCRAG

spnK (SEQ ID NO:17)  (751) CCCEAGGAGCTGGCCGCCGTTGACGACAAG
SAM#1 khuyét doan (SEQ 1D NO:11)
GCCGCCGTTGACGACAAG

spnK (SEQ ID NO:17) (781) TACGGACCGTTCGACATCATCATCGACGAT

spnK SAM#1 khuyét doan (SEQ ID NO:11)
TACGGACCGTTCGACATCATCATCGACGAT

840

spnK (SEQ ID NO:17) (811) GGCAGCCACATCAACGGACACGTGCGCACA

spnk SAM#1 khuyét doan (SEQ D NO:11)
GGCAGCCACATCAACGGACACGTGCGCACA

870

spnK (SEQ ID NO:17)  (841) TCCCTGGAARCGCTGTTCCCCCGGTTGCGC

spnK SAM#1 khuyét doan (SEQ ID NO:11)
TCCCTGGARACGCTGTTCCCCCGGTTGCGE

900

spnk (SEQ ID NO:17)  (871) EGCGGTGGCGTATACGTGATCGAGGATCIG

-53-

(561)

(561)

(571)

(601)

(631)

(661)

(691)

(721)

(751)

(781)



23018

spnK SAM#1 khuyét doan (SEQ ID NO:11)
AGCGGTGGCGTATACGTGATCGAGGATCTG

930

spnK (SEQ ID NO:17)  (901) TGGACGACCTATGCTCCCGGATTCGGCGGG

spnK SAM#1 khuyét doan (SEQ ID NO:11)
TGGACGACCTATGCTCCCGGATTCGGCGE6

960

spnK (SEQ ID NO:17) (931) CAGGCGCAGTGCCCGGCCGCACCCGGCACE

spnK SAM#1 khuyét doan (SEQ ID NO:11)
CAGGCGCAGTGCCCGGCCGCACCCEECACE

990

spnK (SEQ ID NO:17)  (961) ACGGTCAGCCTGCTCAAGAACCTGTTGGAA

spnK SAM#1 khuyét doan (SEQ ID NO:11)
ACGGICAGCCTGCTCARGAACCTGTTGGAR

1020

spnK (SEQ ID NO:17)  (991) GGCGTTCAGCACGAGGAGCAGCCGCATGCG
SAM#1 khuyét doan (SEQ ID NO:11)
SCACGAGGAGCAGCCGCATGCG

(SEQ ID NO:17) (1021) GGCTCGTACGAGCCGAGCTACCTGGARCGC
SAM#1 khuyét doan (SEQ D NO:11)
CCTGGARCGE

spnK (SEQ ID NO:17) (1051) AATTTGGTCGGCCTCCACACCTACCACAAC
spnK SAM#1 khuyét doan (SEQ D NO:11)
AATTTGGTCGGCCTCCACACCTACCACAAC
1110
spnK (SEQ ID NO:17) (1081) ATCGCGTITCCTGGAGAAAGGCGTCAACGCC
spnK SAM#1 khuyét doan (SEQ ID NO:11)
GTTCCTGGAGARAGGCGTCRACGCC
1140
spnK (SEQ ID NO:17)

spnK SAM#1 khuyét doan (SEQ ID NO:11)
GAAGGCGGCGTTCCTGCTTGGGTGCCARGG

1170

spnK (SEQ ID NO:17)

spnK SAM#1 khuyét doan (SEQ ID NO:11)
AGTCTGGACGACATATTGCACCTGGCCGAC

1194

spnK (SEQ ID NO:17) (1171) GTGAACAGCGCGGAGGACGAGTGA

spnK SAM#1 khuyét doan (SEQ iD NO:11)
GTGAACAGCGCGGAGGACGAGTGA
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Tiép hop ctia vét truyén spnK khuyét doan vao Saccharopolyspora spinosa

Tiép hop ciia céc té bao E. coli mang ciu tric khuyét doan trong khung spnK
bang Saccharopolyspora spinosa dugc thuc hién theo phuong phép d3 duoc mé ta
trong Matsushima et al., (1994) va duoc 14y 1am vi du trong vi dy 2. Thé sau cong hop
gia dinh khéng apramyxin, do su c6 mit ctia chit danh déu gen khang apramyxin trén
khung\élnuyéncﬁac&;ﬁﬁckhuyétdom1&ongkhungqpnk;dUQcchQn.
Xéc nhan ctia thé sau cong hop va viing khuéch dai spnK & x4c dinh vi tri hop nhét

Mot thé sau cong hop so cip sinh truéng trén moi trudng R6 duge chuyén vao

- céc dia thach Brain Heart Infusion (BHI) dugc bd sung 50pg/mL apramyxin va

25ug/mlL axit nalidixic ¢ khang dinh phenotip khang. Khuin ty cua thé sau cong hop
dugc cdy tir dia BHI vao mdi trudng canh thit d4u twong Tripxin (TSB) duge bd sung
50pg/mL apramyxin. M6i truong nudi cdy dugc G & nhiét d6 29°C két hop lic & 250
vong/phiit trong thdi gian 72 gi. Khudn ty duge thu hoach sau thdi gian 72 gid cua u
va ADN b6 gen dugc phéan 14p. PCR dugc thuc hién béng céch st dung ADN bd gen
duoc tach ra tir thé sau cdng hop 1am khudén miu véi doan mdi dugce thiét ké dé do mot
thé dot bién chéo. Két qua khuéch dai bing PCR dugc sip xép trinh ty. Dit liéu s&p
xép trinh tir thé hién ring ciu triic khuyét doan trong khung spnK hop nhit vao ving
spnK nhd mét tai t5 hop twong ddng chéo.
Phén 14p ciia chéo kép thé dot bién khuyét doan trong khung spnkK

Mot thé dot bién chéo khang apramyxin dugc cdy lén céé dia thach BHI khi
khéng c6 mat apramyxin va dugc i & nhiét 46 29°C trong thoi gian 14 ngay. Cac bao
tr dugc thu hoach tir cic dia theo Hopwood et al., (1985) va dugc cét gifr trong
glyxerol 20% & nhiét do -80°C. Cac bao tir duoc céy lén céc dia thach BHI méi khong
c6 apramyxin va cic dia dugc U ¢ nhiét 46 29°C trong thoi gian 14 ngdy. Budc ndy
dugc 13p lai nhiéu l1an. Ché phdm bao tir duoc pha lodng bang cach sir dung glyxerol
20% va céc bao tir lodng dugc dan mdng trén cic dia thach BHI. Céc dia duge 0 &
nhiét d6 29°C trong thdi gian 10 ngay dé phét trién mot khuln lac. Khuén lac riéng 1é
dugc dén 1én céc dia thach BHI méi c6 va khong c6 apramyxin. T4t ¢4 cac dia duge 4
& nhiét d6 29°C trong thoi gian 10 ngay dé phat trién khuén ty. Khuln lac khoéng sinh
truéng trén cac dia thach BHI chira 50pug/mL apramyxin dugc nhan dién 14 Umg cir
vién cta thé d6t bién chéo kép va duge chon dé x4c dinh tinh hop 1€ béng cach s
dung PCR.
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Nhan biét va xac dinh tinh hop 1& ciia thé dot bién chéo kép

Thé dot bién chéo kép dugce xéc nhan nhd PCR. Poan mdi duoc thiét ké dé gin
két trong gen spnK duoc ding dé khuéch dai PCR. Kich thudc clia cac san phim PCR
duge xac dinh nho dién di gel agaroza. Thé dot bién chéo kép dan dén khuyét doan cua
mién metyltransferaza phu thudc S-adenosylmetionin gia dinh tht nhét trong gen spnk
dugc nhan dién va dugc chon tinh theo kich thuéc cta san phém PCR. Kich thuée va
trinh tr ADN ctia manh PCR chi ra khuyét doan ctia mién metyltransferaza phu thudc
S-adenosylmetionin gia dinh thir nhit trong gen spnk.
San xuét spinosyn nhd 1én men binh cdu lic

Qua trinh 16n men thé @t bién chéo kép co thé duogc thue hién trong céac diéu
kién dugc mo ta boi Burns et al., (WO 2003070908). Phan tich canh thit 1én men v8& su
- ¢6 mit ctia yéu 6 spinosyn c6 thé dugc thuc hién trong cac didu kién duge mo ta béi
Baltz et al., (patent My sb 6,143,526). Qué trinh 1&n men thé d6t bién chéo kép tao ra

spinosyn J va L.

Vidu 6.3 Céu tric ciia vat truyén khuyét doan trong khung spnk

Hai manh ADN 1a PCR dugc khuéch dai béng cach sir dung ADN bd gen cta
chiing san xuét spinosyn A va D (Hopwood et al., 1985). Manh khuéch dai tht nhat c6
chidu dai khoang 1500bp, va dugc dinh vi truc tiép xudi chidu cta mién
metyltransferazathe phu thudc S-adenosylmetionin gia dinh thtt hai. Manh khuéch dai
thtt hai c6é chiéu dai khoang 1500bp, va dugc dinh vi truc tiép trude cta mién
metyltransferazathe phu thudc S-adenosylmetionin gié dinh thtt hai. Khuéch dai bang
PCR dugc hoan thanh bing cach sir dung cic phuong phap di biét ddi véi ngudi c6
hidu biét trong linh virc nay. Poan mdi oligonucleotit dugc téng hop dé két hop céc
trinh trr gan két enzym gi6i han. San phim PCR thu dugce duge phan cit bing enzym
gi6i han 1am tach c4c trinh tu gin két dugc két hop bsi doan mdi. Cac manh duge néi
cling va sau d6 duoc ndi vao twong tmg céc vi tri gi6i han cda plasmit pOJ260. Sén
phém nbi thu duge duge tach dong vao céc té bao E. coli tbt. Khuin lac dugc chon va
duoc sang loc cho san phdm nbi mong mudn nh& phan cét bing enzym giéi han va
phén tich trinh ty ADN. Dong vo6 tinh duong tinh dugc nhén dién va dong vo tinh
dugc chon duge ding d& gdy khuyét doan sau do trong khung mién
metyltransferazathe phu thudc S-adenosylmetionin gid dinh th hai ctia spnK trong

Saccharopolyspora spinosa. Trinh tu thu duge ctia gen khuyét doan spnK manh trong
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plasmit pOJ260 c6 mit trong bang 5. Vi vay, khuyét doan sprK s& bao gbm trinh tir:

SEQ ID NO: 12.

Bang 5: Sip xép thing hang trinh tu nucleotit ciia mién metyltransferaza phu thudc S-

adenosylmetionin gia dinh thir hai khuyét doan ctia spnK (mién metyltransferaza phu

thugc S-adenosylmetionin gid dinh duge gach dudi).
30
spnK (SEQ ID NO:17) (1) ATGTCCACAACGCACGAGATCGAAACCGTG
spnK  SAM#2 khuyét doan (SEQ ID  NO:12)

60
spnK (SEQ ID NO:17) (31) GAACGCATCATCCTCGCCGCCGGATCCAGT
spnK ShM#2 khuyét doan (SEQ iD NO:12)
RTCATCCTCGCCECCEEATCCAGT
90
spnK (SEQ ID NO:17) (61) GCGECGAGCCTEECCEACCTCACCACEGEA
spnK SAM#2 khuyét doan (SEQ iD NO:12)
GCGGCGAGCCTGGCCGACCTGACCACCGAR

120

spnK (SEQ ID NO:17) (91) ¢ CGCCAGGATCGCACCCGTGLTG

spnK SAM#2 khuyét doan (SEQ D NO:12)
CTCGGACTCGCCAGGATCGCACCCGTIGCTG

150

spnk (SEQ ID NO:17)  (121) ATCGACGAGATCCTCITCCGCGCGEAACCE

spnK SAM#2 khuyét doan (SEQ D N0:12)
ATCGACGAGATCCTCTTCCGCGCGGRACCG

180

spnK (SEQ ID NO:17) (151) GCCCCCGACATCGAACGGACCGAGGTCGLG

spnk SAM#2 khuyét doan (SEQ ID NO:12)
GCCCCCGACATCGAACGGACCGAGGTCGCG

210

spnK (SEQ ID NO:17)  (181) GTCCAGATCACCCACCGAGGCGAGRCCGTT

spnK SAM#2 khuyét doan (SEQ ID NO:12)
GICCAGATCACCCACCGAGGCGAGACCGTT

240

spnkK (SEQ ID NO:17)  (211) GACTICGTCCTGECGCTACAGTCCGGTGAS

spnkK SAM#ZI khuyét doan (SEQ ID NO:12)
GACTTCGTCCTGACGCTACAGTCCGGTGAG

270

spnK (SEQ ID NO:17) (241) CTGATCAAGGCCGRGCAACGACCGGICGGA

spnK SAM#2 khuyét doan (SEQ ID NO:12)
CIGATCARGGCCGAGCAACGACCGGTCGGA
300
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spnK (SEQ ID NO:17) (271) GACGICCCGCTGCGGATCGGTTACGAGCTC

spnK SAM#2 khuyét doan (SEQ ID NO:12)
GACGTCCCGCTGCGGATCGGTTACGAGCTC

330

spnK (SEQ ID NO:17) (301) ACCGATCTCATCGCCGAGTTGTTCGGCCCA

spnK SAM#2 khuyét doan (SEQ ID NO:12)
ACCGATCTCATCGCCGAGTTGTTCGGCCCA

360

spnK (SEQ ID NO:17)  (331) GGAGCTCCCAGGGCCGTCGGCGCCCGGAGE

spnK SAM#2 khuyét doan (SEQ ID NO:12)
GGAGCTCCCAGGGCCETCCGCECCCEEAGE

390

spnK (SEQ ID NO:17)  (361) ACCAACTTCCTCCGAACCACCACATCCGGT

spnK SAM#2 khuyét doan (SEQ ID NO:12)

AACTTCCTCCGAACCACCACATCCGGT

420

spnK (SEQ ID NO:17)  (391) TCGATACCCGGTCCGTCGEAACTCTCCGAT

spnK SAM#2 khuyét doan (SEQ D NO:12)
TCGATACCCGGTCCGTCGGAACTGTCCGAT

450

spnK (SEQ ID NO:17)  (421) GG AGGCCATCTCCGCAGTGGTCECT

spnK SAM#2 khuyét doan (SEQ iD NO:12)
GGCTTCCAGGCCATCTCCGCAGTGGTCGCE

480

spnK (SEQ ID NO:17)  (451) GGCTGCGGGCACCGACGTCCCGACCTCAAC

spnK SBM#2 khuyét doan (SEQ ID NO:12)
GGCACCGACGTCCCGACCICAAC
510
spnK (SEQ ID NO:17)  (481) TTIGCTCGCCTCCCACTACCGCACGGACAAG
spnK SAM#2 khuyét doan (SEQ D NO:12)
CCTCCCACTACCGCACGGACAAG
540

spnK (SEQ ID NO:17) (511) TGGGGCGGCCTGCACTGGTTCACCCCGETA

spnK SAM#2 khuyét doan (SEQ ID NO:12)
TGGGGCGGCCTGCACTGGTTCACCCCGCTA

570

spnK (SEQ ID NO:17) (541) TACGAGCGACACCTCGGCGAGTTCCGTGAT

spnK SAM#2 khuyét doan (SEQ ID NO:12)
TACGAGCGACACCTCGGCGAGTTCCGTGAT

600

spnK (SEQ ID NO:17) (571) CGCCCGGTGCGCATCCTGGAGATCGGTGTE

spnK SAM#2 khuyét doan (SEQ ID NO:12)
CGCCCGGETGCGCATCCTGCAGATCGGTGTC
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630

spnK (SEQ ID NO:17) (601) GGIGGCTACAACTTICGACGGTGGCGGCGGE

spnK SAM#2 khuyét doan (SEQ iD NO:12)
GGTGGCTACAACTTCGACGGTGGCGGCGGE

660

spnK (SEQ ID NO:17) (631) GAATCCCTGAAGATGTGGAAGCGCTACTTC

spnK SAM#2 khuyét doan (SEQ 1D NO:12)
GAATCCCTGAAGATGTGGAAGCGCTACTTC

690

spnK (SEQ ID NO:17) (661) CACCGCGGCCICGTGTICGGGATGGACGTT

spnK SAM#2 khuyét doan (SEQ ID NO:12)
CACCGCGGCCTCGTGTTCGGGATGGACGT

720

spnK (SEQ ID NO:17)  (691) TTCGACAAGTCCTTCCTCGACCAGCAGAGG

spnK SAM#2 khuyét doan (SEQ iD NO:12)
' " CCAGCAGRGG

750
spnK (SEQ ID NO:17) (721) CTCTGCACCGTCCGCGCCGACCAGAGCAAG

spnK SAM#2 khuyét doan (SEQ ID NO:12)
ACCGTCCGCGCCGACCAGAGCARG

spnK (SEQ ID NO:17) (751) CCCGAGGAGCTGGCCGCCGTTGACGACARG

spnK  SAM#2  khuyét  doan (SEQ ID  NO:12)
CCCGAGGAGCTGGCCGCCGTTGACGACAAG

810

spnK (SEQ ID NO:17)  (781) TACGGACCGTTCGACATCATCATCGACGAT

spnK SAM#2 khuyét doan (SEQ ID NO:12)

spnK (SEQ ID NO:17) (811) GGCAGCCACATCAACGGACACGTGCGCACA
spnK SAM#2 khuyét doan (SEQ iD NO:12)

spnK (SEQ ID NO:17) (841) TCCCTGGAAACGCTGTTCCCCCGGTTGCGC
spnK SAM#2 khuyét doan (SEQ ID NO:12)

spnK (SEQ ID NO:17) (871) AGCGGTGGCGTATACGTGATCGAGGATCTG
spnK SBM#2 khuyét doan (SEQ ID NO:12)
———————————————————— CGAGEATCTC

spnK (SEQ ID NO:17)  (901) TGGACGACCTATGCTCCCGGATTCGGCGGG
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spnK SAM#2 khuyét doan (SEQ ID NO:12) (791)
TGGACGACCTATGCTCCCGGATTCEEC666

960 ’

spnK (SEQ ID NO:17) (931) CAGGCGCAGTGCCCGGCCGCACCCGGCACE

spnK SAM#2 khuyét doan (SEQ D NO:12) (821)
AGTGCCCGGCCGCACCCGGLACT

990
spnK (SEQ ID NO:17) (961) ACGGTCAGCCTGCTCAAGAACCT

spnK SAM#2 khuyét doan (SEQ ID NO:12) (851)
CAGCCTGCTCAAGAACCTGTTGGAA

1020
spnK (SEQ ID NO:17) (991) GGCGTTCAGCACGAGGAGCAGCCGCATGCG
spnK SAM#2 khuyét doan (SEQ ID NO:12) (881)
GGCGTTCAGCACGAGGAGCAGCCGCATGCG
1050
spnK (SEQ ID NO:17) (1021) GGCTCGTACGAGCCGAGCTACCTGGAACGC
spnK SDM#2 khuyét doan (SEQ D NO:12) (911)
GGCTCGTACGAGCCGAGCTACCTGGAACGE
1080
spnK (SEQ ID NO:17) (1051) AATTTGG TCCACACCTACCACAAC
spnK SAM#$2 khuyét doan (SEQ 1D NO:12) (941)
ARTTTGGTCGGCCTCCACACCTACCACAAC
1110
spnK (SEQ ID NO:17) (1081) ATCGCGTTCCTGGAGARAGGCGTCAACGCC
spnK SAM#2 khuyét doan (SEQ ID NO:12) (971)

1140
spnK (SEQ ID NO:17) (1111) GAAGGCGGCGTTCCTGCTTGGGTGCCAAGG
spnK SAM#2 khuyét doan (SEQ ID NO:12) (1001)

1170

spnK (SEQ ID NO:17) (1141) AGTCTGGACGACATATTGCACCTGGCCGAC

spnk SAM#2 khuyét doan (SEQ ID NO:12) (1031)
AGTCTGGACGACATATTGCACCTGGCCGAC

1194

spnK (SEQ ID NO:17) (1171) GTGAACAGCGCGGAGGACG

spnK SAM#2 khuyé&t doan (SEQ iD
GTGAACAGCGCGGAGGACGAGTGA

(1061)

Tiép hop ctia vat truyén sprK khuyét doan vao Saccharopolyspora spinosa
Tiép hop ciia cac té bao E. coli mang céu trac khuyét doan trong khung spnkK

bang Saccharopolyspora spinosa duge thuc hién theo phuong phap di duge mo ta
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trong Matsushima et al., (1994) va duoc 14y 1am vi du trong vi du 2. Thé sau cong hop
gia dinh khéng apramyxin, do su c6 mit ciia chit danh ddu gen khang apramyxin trén
khungvétﬁuyéncﬁacéluﬁckhuyétdomnﬁongkhungspnkgdugcchon.
Viéc x4c nhén ciia thé sau cong hop va ving khuéch dai spnK dé x4c dinh vi tri hop
nhét

Mot thé sau cong hop so ca‘ip sinh truéng trén moi trudng R6 dugc chuyén vao
cdc dia thach Brain Heart Infusion (BHI) dugc b sung 50 pg/ml apramyxin va
25pg/mL axit nalidixic dé khing dinh phenotip khang. Khuén ty cia thé sau cong hop
dugc ciy tir dfa BHI vao moi trudng canh thit ddu trong Tripxin (TSB) dugc bd sung
50ug/mL apramyxin. Moi trudng nudi cdy duge & & nhiét d6 29°C két hop lic & 250
vong/phit trong thoi gian 72 gitr. Khuln ty duge thu hoach sau thoi gian 72 gi¢ clia u
va ADN b gen dugc phén 18p. PCR dugc thuc hién béng cach st dung ADN bd gen
duoc tach ra tir thé sau cdng hop lam khuon mau véi doan moi duqc thiét ké dé do mot
thé dot bién chéo. Két qua khuéch dai béng PCR duoc sép Xép trinh tu. Dir liéu sép
xép trinh tir thé hién ring cAu tric khuyét doan trong khung spnK hop nhat vao ving
spnK nh mot tai tb hop tuong ddng chéo.
Phén 18p ctia chéo kép thé dot bién khuyét doan trong khung spnkK

Mot thé dot bién chéo khéng apramyxin dugc cdy 1én céc dia thach BHI khi
khong c6 mit apramyxin va dugce i & nhiét 46 29°C trong thoi gian 14 ngdy. C4c bao
tir duge thu hoach tir cic dia theo Hopwood et al., (1985) va duoc cét gift trong
glyxerol 20% & nhiét do -80°C. C4c bao tir dugc ciy 1én céc dia thach BHI méi khong
6 apramyxin va cdc dia dugc 4 & nhiét d6 29°C trong thoi gian 14 ngay. Budc nay
dugc lap lai ﬂhiéu 1an. Ché phim bao tt dugc pha loing bing céch sit dung glyxerol
20% va céc bao tir lodng duge dan moéng trén cac dia thach BHI. Cac dia duoc 1 &
nhiét d6 29°C trong thoi gian 10 ngay dé phét trién mot khudn lac. Khuén lac riéng 18
dugc dén l1én céc dia thach BHI méi c6 va khong c6 apramyxin. T4t ca céc dia duoc t
& nhiét 4 29°C trong thdi gian 10 ngay dé phat trién khuan ty. Khuén lac khoéng sinh
trudng trén céc dia thach BHI chira 50 pg/ml apramyxin dugc nhan dién 1a ung cu
vién cia thé d6t bién chéo kép va dugc chon d& xac dinh tinh hop 1€ béng cach st
dung PCR.
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Nhin biét va x4c dinh tinh hop 18 ciia thé d6t bién chéo kép

Thé d6t bién chéo kép duogc x4c nhdn nhé PCR. Doan mbi dugc thiét ké dé gén
két trong gen spnK dugc ding dé khuéch dai PCR. Kich thudc cia cac san phdm PCR
duogc x4c dinh nhd dién di gel agaroza. Thé d6t bién chéo kép din dén khuyét doan cua
mién metyltransferazathe phu thudc S-adenosylmetionin gia dinh thr hai trong gen
spnK duge nhan dién va dugc chon tinh theo kich thudc cia sén phém PCR. Kich
thu6c va trinh tr ADN ciia méanh PCR chi ra khuyét doan cia mién
metyltransferazathe phu thugc S-adenosylmetionin gia dinh thir hai trong gen spnk.
San xuét spinosyn nhd 1én men binh cu lic

Qua trinh 1én men thé dot bién chéo kép c6 thé dugc thuc hién trong céc didu
kién dugc md ta bdi Bums et al., (WO 2003070908). Phan tich canh thit 1én men vé su
¢6 mit cta yéu tb spinosyn c6 thé duoc thuc hién trong cic diéu kién duge mo ta boi
~ Baltz et al., (patent My s& 6,143,526). Qua trinh 1én men thé do6t bién chéo kép tao ra
spinosyn J va L.
Vi du 6.4 Cu triic ctia spnK ddu 3’ khuyét doan vat truyén

Hai manh ADN la PCR dugc khuéch dai bang céch st dung ADN bd gen cia
chiing san xuét spinosyn A va D (Hopwood et al., 1985). Méanh khuéch dai tht nhét c6
chiéu dai khoang 1500bp, va dugc dinh vi truc tiép xudi chiéu cta spnK cép bazo
1141. Manh khuéch dai thr hai ¢6 chiu dai khoang 1500bp, va duge dinh vi truc tiép
truée cta codon két thic spnk V'E‘l bao gdm phén spnL. Khuéch dai bing PCR dugc
hoan thanh bing cach st dung céc phuong phép d biét dbi v6i ngudi c6 hibu biét
trong linh vuc nay. Poan mdi oligonucleotit dugc tdng hop dé két hop c4c trinh tu gin
két enzym gidi han. San phim PCR thu duoc dugc phén cit bang enzym giéi han 1am
tach cAc trinh tur gén két duoc két hop béi doan mdi. C4c manh duge ndi cung va sau
d6 dugc ndi vao tuong tmg céc vi tri gidi han cia plasmit pOJ260. San pham néi thu
dugc duge tach dong vao cac té bao E. coli t6t. Khudn lac dugc chon va duogc sang loc
cho san phim ndi mong mudn nh& phén cit bing enzym gi6i han va phén tich trinh tu
ADN. Dong v6 tinh duong tinh dugce nhén dién va dong vo tinh dugce chon dugce dung
dé gy khuyét doan sau d6 ciia diu 3' ciia spnK trong Saccharopolyspora spinosa.
Trinh ti thu dugc ciia manh gen khuyét doan sprK trong plasmit pOJ260 c6 mat trong
bang 6. Vi viy, khuyét doan spnK s& bao gém trinh tu: SEQ ID NO: 13.
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Bang 6: Sép xép thing hang trinh tur nucleotit cia dau 3’ Kkhuyét doan ctia gen spnk.

25

khuyét  doan dau 3!
ATGTCCACAACGCACGAGATCGAAA

spnK va seq trudc (SEQ ID

50

khuyét

doan déu 3

(SEQ ID
100

dau 3
AACTCGGACTCG

san va seq truoc

doan

khuyét

san va seq trudc
125 .
khuyét doan dau 3!
CCAGGATCGCA CCGTGCTGATCGA
spnK va seq trudc (SEQ T
150
doan dau 3!
_ , ;CGCGGAACCG
san va seqg trudc (SEQ
175
khuyét doan diu 3!
GCCCCCGACATCGAACGGACCGAGG
spnK va seqg trudc (SEQ
200
khuyét doan dau 3"
TCGCGGTCCAGATCACCCACCGAGG
spnK va seqg trudc (SEQ
225
khuyét

(SEQ

khuyét

doan ddu 3’
CTTCGTCCTGACG
a seq trudc (SEQ

doan dau 3!

CTACAGTCCGG;GAGCTGATCAAGG
spnK va seq trudc (SEQ
275

san va seq truoc

300

khuyét
CCCGCTGCGGATCGGTTACGAGCTC

(SEQ

doan diu 3!

spnK va seqg trudc (SEQ
325
khuyét doan diu 3!
ACCGATCTCATCGCCGAGTTGTTCG
spnK va seqg trudc (SEQ
350
khuyét doan dau 3"
GCCCAGGAGCTCCCAGGGCCGTCGE
spnK va seqg trudc (SEQ
375
khuyét doan dau 3!
CGCCCEEAGCACERACTICCTCOGR
spnK va seq trudc (SEQ
400

ID

ID

spnK
NO:15)
spnK
NO:15)
spnK
NO:15)
spnK
NO:15)
spnK
NO:15)
spnK
NO:15)
spnK
NC:15)
spnkK
NO:15)
spnkK
NO:15)
spnK
NO:15)
san
NO:15)
spnK
NO:15)
spnkK
NO:15)
spnkK
NO:15)
spnK

NO:15)
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(SEQ

(1)
(SEQ
(26)

(SEQ

ID NO:13) (1)

ATGTCCACAACGCACGAGATCGRAA

ID NO:13)

(26)

ID  NO:13)
CCAGGATCGCACCCGTGCTGAT

D

NO:13)

CORGATCCTCTTECGCGCO6ANET]

ID NO:13) (151)

GCCCCCGACATCEAACGGACCGAGG

ID NO:13) (176)

TCGCGGTCCAGATCACCCACCGAGE
1D

NO:13) (201)

CGAGACCGTTGACTTCGTCCTGACG

ID

NO:13) (226)

“AGTCCGGTGAGCTGATCAAGG
ID

NO:13) (251)

CCGAGCRACGACCGGTCGGAGACGT

ID NO:13) (276)

CCCGCTGCGGATCGGTTACGACCTC

ID (301)
ACCGATCTCATCGCCGAGTIGTTCG

ID NO:13) (326)
GCCCAGGAGCTCCCAGGGCCGTCGE

ID NO:13)

(;Cﬁ(?iifj§§i§ZXf3(21;§jif2§1¥mL:it;::/vw' S




khuyét doan dau
ACCACCACATCCGGTTCGATACCCG
spnK va seqg trudc (SEQ
425
khuyét doan dau
GTCCGTCGGAACTGTCCGATGGCTT
spnK va seq trudc (SEQ
450
khuyét doan dau
CCATCTCCGCAGTGETCEEE
spnK va seq trudc (SEQ
475
khuyét doan dau
GGCTGCGGGCACCGACGTCCCGACT
spnK va seq trudc (SEQ
500
khuyét doan déu
TCAACTTGCTCGCCTCCCACTACCG
spnK va seqg trubc (SEQ
525
khuyét doan dau
GACARGTGCGGCGGCCTGCAC
spnK va seqg trudc (SEQ
550
khuyet doan ddu
TGGTTCACCCCGCTATACGAGCGAC
spnK va seq trudc (SEQ
575
khuyét doan dau
ACCTCGGCGAGTTCCGTGATCGCCE
spnK va seq trudc (SEQ
600
khuyét doan dau
GCTGCGCATCCTGEAGATCOETGTC
spnK va seqg trudc (SEQ
625
khuyét doan dau
GGTGECTACARCTTCGACGETCE0G
spnK va seq trudc (SEQ
650
khuyét doan déu
GCGGCGAATCCC“GAAGATGTGGAA
spnK va seq trudc (SEQ
675
khuyét doan déu
GCGCTACTTCCACCGCGGCCTCGTG
spnK va seq trudc (SEQ
700
khuyét doan ddu
TTCGGGATGGACGTTTTCGACAAGT
spnK va seqg trudc (SEQ
725
khuyét doan diu
CCTTCCTCGACCAGCAGAGGCTCTG
spnK va seqg trudc (SEQ
750
khuyét doan dau
CACCGTCCGCGCCGACCAGAGCAAG
spnK va seqg trudc (SEQ
775
khuyét doan diu
CCCGAGGACCTEECCECCETTOACS
spnK va seq trudc (SEQ
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3'

ID

3'

ID

3'

ID

3!

ID

3'

ID

3'

ID

3'

ID

ID

3[

ID

ID

3'

ID

spnK
NO:15)
spnK
NO:15)
spnK
NO:15)
spnK

NO:15)

(SEQ
(376)
(SEQ
(401)
(SEQ
(426)

(SEQ

(SEQ
(651)
(SEQ
(676)
(SEQ
(701)
(SEQ
(726)
(SEQ

(751)

ID NO:13) (376)

ACCACCACATCCGGTTCGATACCCG

ID  NO:13) (401)
GTCCGTCGGAACTGTCCGATGGCTT

ID  NO:13) (426)
CCAGGCCATCTCCGCAGTGGTCGCE

ID  NO:13) (451)
GGCTGCGGGCACCGACGTCCCEACE

ID  NO:13) (476)
TCAACTTGCTCGCCTCCCACTACCG

ID  NO:13) (501)
CACGGACAAGTGGGGCEGCCTGCAT

ID  NO:13) (526)
TGGTTCACCCCGCTATACGAGCGAC

ID  NO:13) (551)
ACCTCGGCGAGTTCCGTGATCGCCT

ID  NO:13) (576)
GGTGCCCATCCTGEAGATCEETGTO

ID  NO:13) (601)
GGTGGCTACAACTTCGACGGTGGCE

ID

NO:13) (626)

GCGGCGAATCCCTGARGATGTGGAR

ID NO:13) (651)

GCGCTACTTCCACCGCGGCCTCETE

ID NO:13) (676)

TTCGGGATGGACGTTTTCGACAAGT

iD NO:13) (701)

CCTTCCTCGACCAGCAGAGGCTICTG
ID  NO:13) (726)
CACCGTCCGCGCCGACCAGAGCAAG

ID NO:13) (751)

CCCGAGGAGCTGGCCGCCGTTIGACE



800
khuyét doan dau
spnK va seq trubdc (SEQ
825
khuyét doan dau
CATCGACGATGGCAGCCACATCAAC
spnK va seqg trudc (SEQ
850
khuyét doan dau
GGACACGTGCGCACATCCCTGGAAA
spnK va seqg trudc (SEQ
875
khuyét

doan dau

spnK va seqg trudc (SEQ
900
khuyét doan dau
TGGCGTATACGTGATCGAGGATCTG
spnK va seq trudc (SEQ
925
khuyét doan dau
ACCTATGCTCCCGGATTCG
spnK va seq trudc (SEQ
950
khuyét doan dau
. GCGGGCAGGCGCAGTGCCCGEECGE
spnK va seqg trudc (SEQ
975
khuyét doan dau
ACCCGGCACCACGGTCAGCCTGETE
spnK va seqg trudc (SEQ
1000
khuyét

TGGACG:

doan dau

spnK va seq trudc

1025

khuyét doan diu
ACGAGGAGCAGCCGCATGCGGGCTC

spnK va seq trudc (SEQ

1050

khuyét doan 5
CTACGAGCCCAGCTACCTEAREGE

(SEQ

spﬁK va sedmffﬁéé”(SEQ
1075

doan dau
TCGGCCTCCACACCTACC
spnK va seqg trudc (SEQ
1100
khuyét doan

khuyét

dau 3!
spnK va seq trubc
1125

khuyét doan

(SEQ
ddu 3

spnK va seq trubc
1150

khuyét doan

(SEQ
ddu 3

spnK va seq trubc
1175

khuyét doan

(SEQ

spnkK
spnK
spnK

ddu 3' spnK (SEQ

23018

spnK
NO:15)
spnK
NO:15)
spnK
NO:15)
spnK
NO:15)
spnkK
ID NO:15)
3! spnK
ID NO:15)
spnK
NO:15)
spnkK
NO:15)
spnK
ID NO:15)
3t
ID NO:15)
ID NO:15)
30
ID NO:15)
(SEQ
ID NO:15)
(SEQ
ID NO:15)
(SEQ

ID NO:15)
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spnK
spnkK

spnK

(SEQ
(776)
(SEQ

(801)

(851)
(SEQ
(876)
(SEQ
(901)
(SEQ
(926)
(SEQ
(951)
(SEQ

(976)

(1001)

(SEQ

(1026)

(SEQ

(1051)

ID NO:13)

(1076)

ID NO:13)

(1101)

ID NO:13)

(1126)

ID NO:13)

(SEQ

ID NO:13) (776)

ACAAGTACGGACCGTTCGACATCAT
ID  NO:13) (801)
CATCGACGATGGCAGCCACATCAAC
D

NO:13) (826)

GGACACGTGCGCACATCCCTGGAAR

ID

NO:13) (851)

CGCTETTCCCCCEGTTGCGCAGCER

ID NO:13) (876)

TACGTGATCGAGGATCTG

TGGCGT

ID NO:13) (901)

TGGACGACCTATCCTCCCGGATTCG
ID  NO:13) (926)
GCGEGCAGGLGCAGTGCCCEEECEE
ID  NO:13) (951)
ACCCGGCACCACGGTCAGCCTGCTE
ID  NO:13) (976)
AAGRACCTGTTGGAAGGCGTTCAGC
ID  NO0:13) (1001)
ACGAGGAGCAGCCGCATGCGEECTC
ID  NO:13) (1026)
GTACGAGCCGAGCTACCTGGAACGC
ID

NO:13) (1051)

ARTTTGGTCGGCCTCCACACCTACE

(1076)

ACAACATCGCGTTCCTGGAGAAAGG
(1082) == —mmm e
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spnK va seq trudc (SEQ ID NO:15) (1151) ACATATTGCACCTGGCCGACGTGAA
1200
_ khuyét doan dau 3' spnK (SEQ ID NO:13)  (1082) =-——=—-=-—=———mmmmeee
spnK va seq trudc (SEQ ID NO:15) (1176) CAGCGCGGAGGACGAGTGAACAGCA
1225
. khuyét  doan  ddu  3'  spnK  (SEQ ID  NO:13) (1087)
GAGGGGCGAACACACAGGCATTTCC S
spnK va seq trudéc (SEQ ID NO:15) (1201) GAGGGGCGAACACACAGGCATTTCC
1238
khuyét doan ddu 3' spnK (SEQ ID NO:13) (1112) GACCGCGGATCAG
spnK va seq trudc (SEQ ID NO:15) (1226) GACCGCGGATCAG

Tiép hop ctia vat truyén spnK khuyét doan vao Saccharopolyspora spinosa

Tiép hop cua cic t& bao E. coli mang spnK d4u 3’ cdu tric khuyét doan bing
Saccharopolyspora spinosa duge thuc hién theo phuong phép da dugc md ta trong
Matsushima et al., (1994) va duoc léy 1am vi du trong vi du 2. Thé sau cdng hop gia
dinh khéng apramyxin, do sy c6 mit ctia chit danh d4u gen khéng apramyxin trén
khung vat truyén ciia sprK ddu 3' cdu triic khuyét doan, dugc chon.
X4c nhén cta thé sau cong hgp va ving khuéch dai spnK dé xac dinh vi tri hop nhét

Mot thé sau cong hop so cip sinh truéng trén moi trudong R6 duoc chuyén vao
cdc dia thach Brain Heart Infusion (BHI) dugc bd sung 50pg/mL apramyxin va
25pg/mL axit nalidixic dé khing dinh phenotip khang. Khuin ty cta thé sau cong hop
dugc ciy tir dia BHI vao moi truong canh thit dau tvong Tripxin (TSB) duoc bd sung
50pg/mL apramyxin. Méi trudng nuéi cdy dugc @ & nhiét do 29°C két hop lic & 250
vong/phut trong thoi gian 72 gio. Khudn ty dugc thu hoach sau thai gian 72 gid cia u
va ADN bg gen dugce phan 1dp. PCR dugc thuc hién b?mg céch st dung ADN bd gen
dugc tich ra tir thé sau cong hop lam khuén m?xu_ v6i doan mdi dugce thiét ké @ do mot
thé dot bién chéo. Két qua khuéch dai bing PCR dugc sip xép trinh tir. Dit lidu sap
xép trinh tu thé hién ring spnkK diu 3’ cu tric khuyét doan hop nhét vao vung spnKL
nh& mét tai td hop twong ddng chéo.
Phan 13p thé d6t bién khuyét doan ddu 3' chéo kép spnk

Mot thé dot bién chéo khang apramyxin duogc ciy 1én cic dia thach BHI khi
khong c6 mit apramyxin va dugc i ¢ nhiét d6 29°C trong thoi gian 14 ngdy. Cac bao
tr dugc thu hoach tir cic dia theo Hopwood et al., (1985) va dugc cét gilt trong
glyxerol 20% & nhiét d -80°C. Cac bao tir dugc cdy 1én cac dia thach BHI méi khong
c6 apramyxin va céc dia dugc 1 & nhiét d6 29°C trong thoi gian 14 ngdy. Budc nay

duoc l3p lai nhiéu 1an. Ché phim bao tir dugc pha loang bang cach st dung glyxerol
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20% va cac bao tr lodng dugc dan mong trén cac dia thach BHI. Céac dia dugc 4 &
nhiét do 29°C trong thdi gian 10 ngay dé phat trién mot khudn lac. Khuin lac riéng 1é
duge dan 1én céc dia thach BHI m6i ¢6 va khong c6 apramyxin. T4t ca cac dia duoc @
& nhiét d 29°C trong thoi gian 10 ngdy dé phat trién khudn ty. Khudn lac khong sinh
trudng trén cac dia thach BHI chita 50pg/mL apramyxin dugc nhén dién 13 émg cir
vién cia thé dot bién chéo kép va dugc chon dé xac dinh tinh hop 1€ béng cach sir
dung PCR.
Nhan biét va x4c dinh tinh hop 1€ ciia thd dot bién chéo kép

Thé dot bién chéo kép duge xdc nhan nhdy PCR. Poan médi duge thit k& dé gin
két trong gen spnk va spnL duge ding dé khuéch dai PCR. Kich thudc clia céc san
phdm PCR duoc x4c dinh nho dién di gel agaroza. Thé dot bién chéo kép din dén
khuyét doan cta diu 3' cia gen spnK duoc nhédn dién va dugc chon tinh theo kich
thuée clia san phdm PCR. Kich thuéc va trinh tw ADN ciia manh PCR chi ra khuyét
doan ctia ddu 3' ctia gen sprk.
San xuét spinosyn nhd 1én men binh ciu ¢

Qua trinh 1én men thé d6t bién chéo kép c6 thé duoc thuc hién trong céc didu
kién duoc mo ta boi Burns et al., (WO 2003070908). Phan tich canh thit 1én men vé sy
cd mat clua yéu td spinosyn c6 thé dugc thuc hién trong cac diéu kién dugc md ta bdi
Baltz et al., (patent My s6 6,143,526). Qua trinh 1én men thé dot bién chéo kép taora
spinosyn J va L. ’

T4t ca c4c patent va cdng bd duoc dwa vio ban md ta bang c4ch vién din. Phin
md t4 trén dAy nhdm minh hoa sang ché va khong gi6i han pham vi cla séng ché. Séng
ché duogc x4c dinh béi phan yéu ciu bao h sau, véi cac dang tuong duong ciia yéu ciu

bdo hd duqé bao ham trong do.
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DANH MUC TRINH TU

<110> DowAgrosciences

Han, Lei

<120> Quy trinh chuyédn héa va phuong phép chuyédn héa chung san xuit
spinosad thanh chung san xuédt tién chit spinetoram va t& bao vat
chi bién &bi gen tao ra tién chit spinetoram

<130> 69250

<160> 17

<170> PatentIn phién ban 3.5

<210> 1
<211> 34
<212> ADN

<213> Trinh ty nhédn tao

<220>

<223> DPoan mdi oligonucleotit: spnKF

<400> 1
gggaattcca tatgtccaca acgcacgaga tcga

<210> 2
<211> 34
<212> ADN

<213> Trinh tuy nhén tao

<220>

<223> ©Poan mdi oligonucleotit: spnKR

<400> 2
gccgctcgag ctcgtcctece gecgetgttca cgte

<210> 3
<211> 23
<212> ADN

<213> Trinh ty nhén tao
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<220>

<223> Poan mdi oligonucleotit: doan mdi thuan #1

<400> 3

cggtgcccga attccatgac ccg 23
<210> 4

<211> 33

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Poan mdi oligonucleotit: doan mdi nghich #1

<400> 4

gtgcgttcta gacatatgag ctcctcatgg ctg 33
<210> 5

<211> 33

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> bPoan mdi oligonucleotit: doan mdi thuin #2

<400> 5

gtgccatcta gactggacga catattgcac ctg 33
<210> 6

<211> 31

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Poan mdi oligonucleotit:doan mdi nghich #2

<400> 6

gaatgcgaag cttacgatct cgtcgtccgt g 31
<210> 7

<211> 24

<212> ADN

<213> Trinh tyu nhén tao
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<220>

<223> bDoan mdi oligonucleotit: spnK Del X&c nh&n tinh hogp 1& 1Thuéan

<400> 7

gttcacggtg attccggtga ctcg : 24
<210> 8

<211> 24

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Poan mdi oligonucleotit:spnK Del X&c nhan tinh hop 1é 1Nghich

<400> 8 )

acctgcactg cttcctggag ctte 24
<210> 9

<211> 60

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> trinh ty spnK chtta khuyét doan bén trong

<400> 9

atgtctagac tggacgacat attgcacctg gccgacgtga acagcgcgga ggacgagtga 60
<210> 10

<211> 1147

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> trinh tu spnK cht@ta khuyét doan & ddu 5°'

<400> 10

ggagctcatc acggcggcga gcctggccga cctgaccacc gaactcggac tcgccaggat 60
cgcacccgtg ctgatcgacg agatcctctt ccgcgcggaa ccggcccccg acatcgaacg 120
gaccgaggtc gcggtccaga tcacccaccg aggcgagacc gttgacttcg tcctgacget 180
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acagtccggt

cggttacgag

cggcgceccgg

ggaactgtcc

tcccgaccte

gttcaccccg

ggagatcggt

gaagcgctac

cgaccagcag

cgttgacgac

acacgtgcge

gatcgaggat

cgcacccggce

gcagccgcat

cacctaccac

ttgggtgcca

cgagtga

<210>

<211>

<212>
<213>

11
1134
ADN

<220>
<223>

dinh th® nhit cta

<400> 11

gagctgatca
ctcaccgatc
agcaccaact
gatggcttcc
aacttactcg
ctatacgagc
gtcggtgget
ttccaccgceg
aggctctgea
aagtacggac
acatccctgg
ctgtggacga
accacggtca
gcgggctegt
aacatcgcgt

aggagtctgg

spnK

23018

aggccgagca

tcatcgccga

tcctecgaac

aggccatctc

cctcccacta

gacacctcgg

acaacttcga

gcctcegtgtt

ccgtecgege

cgttcgacat

aaacgctgtt

cctatgctcc

gcctgctcaa

acgagccgag

tcctggagaa

acgacatatt

Trinh ty nhén tao

acgaccggtc

gttgttcgge

caccacatcc

cgcagtggtce

ccgcacggac

cgagttccgt

cggtggcgge

cgggatggac

cgaccagagc

catcatcgac

cccceceggttg

cggattcggc

gaacctgttg

ctacctggaa

aggcgtcaac

gcacctggcc

ggagacgtcc

ccaggagctc

ggttcgatac

gceggetgeg

aagtggggcg

gatcgcccgg

ggcgaatccc

gttttcgaca

aagcccgagg

gatggcagcc

cgcagcggtg

gggcaggcge

gaaggcgttce

cgcaatttgg

gccgaaggeg

gacgtgaaca

cgctgcggat

ccagggccgt

ccggtceccgte

ggcaccgacg

gcctgcactg

tgcgcatcct

tgaagatgtg

agctccttect

agctggeccge

acatcaacgg

gcgtatacgt

agtgcccgge

agcacgagga

tcggcctcca

gcgttectge

gcgcggagga

atgtccacaa cgcacgagat cgaaaccgtg gaacgcatca tcctcgccge cggatccagt

gcggcgagec tggccgacct gaccaccgaa ctcggactcg ccaggatcge acccgtgctg
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120



dinh th@ hai

atcgacgaga

gtccagatca

ctgatcaagg

accgatctca

accaacttcc

ggcttccagg

ttgctcgect

tacgagcgac

caccgcggcec

ctctgcaccg

tacggaccgt

tcectggaaa

tggacgacct

acggtcagcc

ggctcgtacg

atcgcgttce

agtctggacg

<210>

<211>

<212>
<213>

12
1084
ADN

tcctcttecg

cccaccgagg

ccgagcaacg

tcgccgagtt

tccgaaccac

ccatctccge

cccactaccg

acctcggcga

tcgtgttcgg

tccgegecga

tcgacatcat

cgctgttccc

atgctccecgg

tgctcaagaa

agccgagcta

tggagaaagg

acatattgca

<220>
<223>

cua spnK
<400> 12

23018

cgcggaaccg

cgagaccgtt

accggtcgga

gttcggccecca

cacatccggt

agtggtcgcce

cacggacaag

tggcggegge

gatggacgtt

ccagagcaag

catcgacgat

ccggttgege

attcggecggg

cctgttggaa

cctggaacgc

cgtcaacgcc

cctggccgac

Trinh ty nhén tao

gcccccgaca

gacttcgtcc

gacgtcccge

ggagctccca

tcgatacceg

ggctgecggge

tggggcggec

gaatccctga

ttcgacaagt

cccgaggage

ggcagccaca

agcggtggcg

caggcgcagt

ggcgttcagce

aatttggtcg

gaaggcggcg

gtgaacagcg

tcgaacggac

tgacgctaca

tgcggatcgg

gggcegtegg

gtccgtcgga

accgacgtcc

tgcactggtt

agatgtggaa

ccttcectega

tggcecgeegt

tcaacggaca

tatacgtgat

gcccggecge

acgaggagca

gcctccacac

ttcctgcettg

cggaggacga

cgaggtcgcg

gtceggtgag

ttacgagctc

cgcceagage

actgtccgaE

cgacctcaac

caccccgcecta

gcgctactte

ccagcagagg

tgacgacaag

cgtgcgcaca

cgaggatctg

acccggcacc

gccgcatgcg

ctaccacaac

ggtgccaagg

gtga

atgtccacaa cgcacgagat cgaaaccgtg gaacgcatca tcctcgccge cggatccagt

-12-

180
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420

540

600
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gcggcgagec

atcgacgaga

gtccagatca

ctgatcaagg

accgatctca

accaacttcc

ggcttccagg

ttgctcgect

tacgagcgac

ggtggctaca

caccgcggec

ctctgcaccg

cgaggatctg

acccggcacc

gccgcatgeg

ctaccacaac

ggtgccaagg

gtga

<210>

<211>

<212>

<213>

13

ADN

- <220>

<223>

<400> 13

1124

tggccgacct
tcctcetteeg
cccaccgagg
ccgagcaacg
tcgcecgagtt
tccgaaccac
ccatctccge
cccactaccg
acctcggcga
acttcgacgg
tcgtgttcgg
tccgecgecga
tggacgacct
acggtcagcé
ggctcgtacg
atcgcgttcecce

agtctggacg

23018

gaccaccgaa

cgcggaaccg

cgagaccgtt

accggtcgga

gttcggccca

cacatccggt

agtggtcgee

cacggacaag

gttccgtgat

tggcggegge

gatggacgtt

ccagagcaag

atgctcccgg

tgctcaagaa

agccgagcta

tggagaaagg

acatattgca

Trinh ty nhén tao

ctcggactcg

gcccccgaca

gacttcgtcce

gacgtcccge

ggagctccca

tcgatacccg

ggctgcggge

tggggcggcce

cgcccggtge

gaatccctga

ttcgacaagt

cccgaggagce

attcggcggg

cctgttggaa

cctggaacgce

cgtcaacgcce

cctggccgac

ccaggatcgce
tcgaacggac
tgacgctaca
tgcggatcgg
gggccgtcegg
gtccgtcgga
accgacgtcc
tgcactggtt
gcatcctgga
agatgtggaa
ccttcctecga
tggccgeegt
caggcgcagt
ggcgttcage
aatttggtcg
gaaégcggcg

gtgaacagcg

acccgtgetg

cgaggtcgcg

gtccggtgag

ttacgagctc

cgccecggagce

actgtccgat

cgacctcaac

caccccgcta

gatcggtgtc

gcgctacttc

ccagcagagg

tgacgacaag

gcceggecge

acgaggagca

gcctccacac

ttcctgettg

cggaggacga

trinh tu nucleotit spnK chtta khuyét doan & didu 3°'

atgtccacaa cgcacgagat cgaaaccgtg gaacgcatca tcctcgecege cggatccagt

-73-
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gcggcgagece

atcgacgaga

gtccagatca

ctgatcaagg

accgatctca

accaacttcc

ggcttccagg

tgctcgecet

tacgagcgac

ggtggctaca

caccgcggcece

ctctgcaccg

tacggaccgt

tccctggaaa

tggacgacct

acggtcagcc

ggctcgtacg

acagcagagg

<210>

<211>

<212>
<213>

14
1207
ADN

<220>

<223>

<400> 14

tggccgacct

tcctctteceg

cccaccgagg

ccgagcaacg

tcgccgagtt

tccgaaccac

ccatctcege

cccactaccg

acctcggcga

acttcgacgg

tcgtgttcegg

tccgegecga

tcgacatcat

cgctgttcce

atgctcccgg

tgctcaagaa

agccgagcecta

ggcgaacaca

23018

gaccaccgaa

cgcggaaccg

cgagaccgtt

accggtcgga

gttcggccca

cacatccggt

agtggtcgcce

cacggacaag

gttccgtgat

tggcggegge

gatggacgtt

ccagagcaag

catcgacgat

ccggttgege

attcggcggg

cctgttggaa

cctggaacgce

caggcatttc

Trinh ty nhadn tao

ctcggactcg
gcccccgaca
gacttcgtcc
gacgtcccgc
ggagctccca
tcgatacccg
ggctgcggge
tggggcggec
cgcccggtge
gaatccctga
ttcgacaagt
cccgaggagce
ggcagccaca
agéggtggcg
caggcgcagt
ggcgttcagce
aatttggtcg

cgaccgcgga

spnK va trinh tu phia trén 1ién ké

ccaggatcgc

tcgaacggac

tgacgctaca

tgcggatcgg

gggccgtcgg

gtccgtcgga

accgacgtcecc

tgcactggtt

gcatcctgga

agatgtggaa

ccttcctecga

tggccgeegt

tcaacggaca

tatacgtgat

gcccggecge

acgaggagca

gcctccacac

tcag

acccgtgcectg
cgaggtcgcg
gtccggtgag
ttacgagctc
cgcccggage
actgtccgat
cgacctcaac
caccccgcta
gatcggtgtc
gcgctacttc
ccagcagagg
tgacgacaag
cgtgcgcaca
cgaggatctg
acccggcacc
qccgcatécg

ctaccacaac

ggagctcatc acgatgtcca caacgcacga gatcgaaacc gtggaacgca tcatcctege
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cgccggatcecce

cgcacccgtg

gaccgaggtce

acagtccggt

cggttacgag

cggcgeecgg

ggaactgtcc

tcccgaccte

gttcacccecg

ggagatcggt

gaagcgctac

cgaccagcag

cgttgacgac

acacgtgcge

gatcgaggat

cgcacccggc

gcagccgcat

cacctaccac

ttgggtgcca

cgagtga

<210> 15

<211>

<212>
<213>

ADN

<220>

1238

agtgcggcga

ctgatcgacg

gcggtccaga

gagctgatca

ctcaccgatc

agcaccaact

gatggcttcc

aacttgctcg

ctatacgagc

gtcggtggct

ttccaccgeg

aggctctgca

aagtacggac

acatccctgg

ctgtggacga

accacggtca

gcgggctegt

aacatcgcgt

aggagtctgg

23018

gcctggcecga

agatcctctt

tcacccaccg

aggccgagca

tcatcgccga

tcctecgaac

aggccatctc

cctcccacta

gacacctcgg

acaacttcga

gcctcgtgtt

ccgtccgege

cgttcgacat

aaacgctgtt

cctatgctcc

gcctgctcaa

acgagccgag

tcctggagaa

acgacatatt

Trinh ty nhén tao

cctgaccacc

ccgcgcggaa

aggcgagacc

acgaccggtc

gttgttcgge

caccacatcc

cgcagtggtce

ccgcacggac

cgagttccgt

cggtggcgge

cgggatggac

cgaccagagce

catcatcgac

cccceggttg

cggattcggce

gaacctgttg

ctacctggaa

aggcgtcaac

gcacctggcc

-75-

gaactcggac
ccggccecceg
gttgacttcg
ggagacgtcc
ccaggagctc
ggttcgatac
gccggetgeg
aagtggggcg
gatcgcccecgg
ggcgaatccc
gttttcgaca
aagcccgagg
gatggcagcc
cgcagéggtg
gggcaggegce
géaggcgttc
cgcaatttgg
gccgaaggceg

gacgtgaaca

tcgccaggat

acatcgaacg

tcctgacget

cgctgcggat

ccagggccgt

ccggtccgtce

ggcaccgacg

gcctgcactg

tgcgcatcect

tgaagatgtg

agtccttect

agctggccge

acatcaacgg

gcgtatacgt

agtgcccgge

agcacgagga

tcggectcca

gcgttcctge

gcgcggagga
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<223>

<400> 15

atgtccacaa

gcggcgagcece

atcgacgaga

gtccagatca

ctgatcaagg

accgatctca

accaacttcc

ggcttccagg

ttgctcgect

tacgagcgac

ggtggctaca

caccgcggec

ctctgcaccg

tacggaccgt

tccctggaaa

tggacgacct

acggtcagcc

ggctcgtacg

atcgcgttce

agtctggacg

gaggggcgaa

<210> 16
<211> 70

cgcacgagat

tggccgacct

tcctetteceg

cccaccgagg

ccgagcaacg

tcgccgagtt

tccgaaccac

ccatctcege

cccactaccg

acctcggcga

acttcgacgg

tcgtgttcgg

tccgecgecga

tcgacatcat

cgctgttccc

atgctcccgg

tgctcaagaa

agccgagcta

tggagaaagg

acatattgca

cacacaggca

23018

Cgaaaccgtg

gaccaccgaa

cgcggaaccg

cgagaccgtt

accggtcgga

gttcggccca

cacatccggt

agtggtcgcece

cacggacaag

gttccgtgat

tggcggegge

gatggacgtt

ccagagcaag

catcgacgat

ccggttgege

attcggcggg

cctgttggaa

cctggaacgce

cgtcaacgcc

cctggccgac

tttccgaccg

spnK va trinh tu phia dudi 1ién k&

gaacgcatca

ctcggactcg

gcccecgaca

gacttcgtcc

gacgtccecgce

ggagctccca

tcgatacccg

ggctgcggge

tggggcagcec

cgcccggtge

gaatccctga

ttcgacaagt

cccgaggage

ggcagccaca

agcggtggeg

caggcgcagt

ggcgttcagce

aatttggtcg

gaaggcggcg

gtgaacagcg

cggatcag

-76-

tcctecgeege

ccaggatcgc

tcgaacggac

tgacgctaca

tgcggatcgg

gggccgtegg

gtccgtcgga

accgacgtcc

tgcactggtt

gcatcctgga

agatgtggaa

ccttcctega

tggccgeegt

tcaacggaca

tatacgtgat

gcccggecge

acgaggagca

gcctccacac

ttcctgettg

cggaggacga

cggatccagt
acccgtgctg
cgaggtcgeg
gtccggtgag
ttacgagctc
cgceccggage
actgtccgat
cgacctcaac
caccccgcta
gatcggtgtc
gcgctacttce
ccagcagagg
tgacgacaaé
cgtgcgcaca
cgaggatctg
acccggcacc
gccgcecatgeg
ctaccacaac
ggtgccaagg

gtgaacagca
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<212> ADN
<213>

<400> 16

23018

Saccharopolyspora spinosa

ccgccggecac ggctttcace cggtcagcca tgaggagctc atcacgatgt ccacaacgea

cgagatcgaa
<210> 17
<211> 1194
<212> ADN
<213>

<400> 17

atgtccacaa

gcggegagee

atcgacgaga

gtccagatca

ctgatcaagg

accgatctca

accaacttcc

ggcttccagg

ttgctcgect

tacgagcgac

ggtggctaca

caccgcggcece

ctctgcaccg

tacggaccgt

tccctggaaa

tggacgacct

acggtcagcc

cgcacgagat

tggccgacct

tcctetteeg

cccaccgagg

ccgagcaacg

tcgececgagtt

tccgaaccac

ccatctccecge

cccactaccg

acctcggcga

acttcgacgg

tcgtgttegg

tcecgegecga

tcgacatcat

cgctgttccc

atgctcccgg

tgctcaagaa

Saccharopolyspora spinosa

cgaaaccgtg

gaccaccgaa

cgcggaaccg

cgagaccgtt

accggtcgga

gttcggccca

cacatccggt

agtggtcgcce

cacggacaag

gttccgtgat

tggcggegge

gatggacgtt

ccagagcaag

catcgacgat

ccggttgcege

attcggcggg

cctgttggaa

gaacgcatca

cccggacteg

gcccccgaca

gacttcgtcc

gacgtcccge

ggagctccca

tcgatacccg

ggctgcggge

tggggcggcee

cgcccggtge

gaatccctga

ttcgacaagt

cccgaggage

ggcagccaca

agcggtggeg

caggcgcagt

ggcgttcage
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tcctegeege

ccaggatcge

tcgaacggac

tgacgctaca

tgcggatcgg

gggcegtegg

gtccgtcecgga

accgacgtcc

tgcactggtt

gcatcctgga

agatgtggaa

ccttecctcega

tggccgecegt

tcaacggaca

tatacgtgat

gcccggecge

acgaggagca

cggatccagt
acccgtgetg
cgaggtcgeg
gtccggtgag
ttacgagctc
cgcccggagce
actgtccgat
cgacctcaac
caccccgcta
gatcggtgtc
gcgctacttc
ccagcagagg
tgacgacaag
cgtygcgcaca
cgaggatctg
acccggcacc

gccgcatgeg

70

60

-
[}S]
(]

180

240

360

420

660

720

780

300

960

1020
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ggctcgtacg agccgagcta cctggaacgc aatttggtcg gcctccacac ctaccacaac 1080
atcgcgttee tggagaaagg cgtcaacgec gaaggcggeg ttcctgetig ggtgccaagg 1140
agtctggacg acatattgca cctggccgac gtgaacagcg cggaggacga gtga 1194
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YEU CAUBAO HO
1. Quy trinh chuyén hoa chung san xuét spinosad thanh chung san xuét tién chét
spinetoram bao gom budc tao ra cai bién & gen spnK d khir hoat tinh 3'-O-
metyltransferaza, trong do6 cai bién nay duoc chon tir nhom bao gom gy khuyét doan
trong khung, dot bién diém, khuyét doan va cai xen, va trong d6 dot bién diém xay ra o
vi tri cap bazo dugc chon tr nhém bao gém vi tri 528, 589, 602, 668, 721, 794, 862,
895, 908, 937 va 1131, trong d6 gen spnK bao gdm trinh tu nucleotit néu trong SEQ
ID NO: 17, trong d6 khuyét doan trong khung dugc chon tir nhém bao gdom gay khuyét
doan trong khung & dau 5', khuyét doan trong khung & dau 3', va khuyét doan trong
khung & ving ghi ma sprK, trong d6 khuyét doan nay la khuyét doan bao gdm mot
hodc nhiéu bazo nucleotit din t6i pha v& khung doc binh thudng cua gen spnk, va
trong d6 cai xen 1 cai xen bao gdm mot hodc nhiéu bazo nucleotit din t6i pha vo

khung doc binh thuong ctua gen spnk.

2. Quy trinh theo diém 1, trong d6 gen spnK dugc 1am bat hoat nhd st dung k¥ thuat
ddi nghia.

3. Quy trinh theo diém 1, trong d6 cai bién xay ra trong viing ghi ma spnk.

4. Té bao vat chu bién dbi gen tao ra tién chét spinetoram, trong do té bao vat chi nay
1a t& bao vat chil nhan so ma binh thudong khéng tao ra duoc luong déng ké tién chat
spinetoram, bao gdm tao ra cai bién & gen spnk dé kht hoat tinh 3'-O-
metyltransferaza, trong do6 cai bién nay dwoc chon tir nhém bao gbém gay khuyét doan
trong khung, dot bién diém, khuyét doan va cai xen, va trong d6 dot bién diém xay ra &
vi tri cap bazo dugc chon tr nhém bao gém vi tri 528, 589, 602, 668, 721, 794, 862,
895, 908, 937 va 1131, trong d6 gen spnK bao gém trinh tu nucleotit néu trong SEQ
ID NO: 17, trong d6 khuyét doan trong khung duoc chon tir nhém bao gom gay khuyét
doan trong khung & ddu 5', khuyét doan trong khung & dau 3', va khuyét doan trong
khung & vung ghi ma spnK, trong do khuyét doan 1a khuyét doan bao gdm mét hoac
nhiéu bazo nucleotit dan t6i pha v& khung doc binh thuong cia gen spnk, va trong do
cai xen la cai xen g@)m mot hodc nhiéu bazo nucleotit dan tdi phé4 v& khung doc binh

thuong cua gen spnk.

5. Phuong phép chuyén hoa ching san xuat spinosad thanh ching san xudt tién chét
spinetoram bao gdm budc lam bat hoat gen spnK trong khi van duy tri gen tao ra
spinosyn J va L, trong d6 budc lam bét hoat gen spnK dugc chon tir nhom bao gbém
gdy khuyét doan trong khung, dot bién diém, khuyét doan, va cai xen, va trong d6 dot
bién diém xay ra & vi tri cap bazo dugc chon tr nhdm bao gém vi tri 528, 589, 602,
668, 721, 794, 862, 895, 908, 937 va 1131, trong d6 gen spnK bao gém trinh tu

-79-



23018

nucleotit néu trong SEQ ID NO: 17, trong d6 khuyét doan trong khung dugc chon tir
nhém bao gbém giy khuyét doan trong khung & ddu 5', khuyét doan trong khung & dau
3', va khuyét doan trong khung & ving ghi ma spnK, trong d6 khuyét doan 1a khuyét
doan bao gdm mdt hodc nhidu bazo nucleotit din t&i pha v& khung doc binh thudng
clia gen spnk, va trong d6 cai xen 13 cii xen gdm mot hodc nhidu bazo nucleotit din
t61 pha v& khung doc binh thudng cia gen spnk.

6. Phuong phép theo diém 5, trong d6 budce 1am bit hoat gen spnK dugc giy ra bing
cach thao tic di truyén & vi tri gin két ribosom.

7. Phuong phap theo diém 6, trong d6 vi tri gin két ribosom 1a trinh tu spnK Shine
Dalgarno. _

8. Phuong phép theo diém 5, trong d6 budc 1am bat hoat gen spnK dugc gy ra bing
céch thao téc di truyén & trinh tu khéi ddu phién ma cia gen spnk.

9. Phuong phép theo diém 8, trong dé trinh tur khéi ddu phién ma dugc phién ma dong
thdi véi trinh tu khéi dau phién ma cho spnJ.

10. Phuong phap theo diém 5, trong d6 khuyét doan trong khung dugce chon tir nhém
bao gbém gy khuyét doan trong khung & dau 5, khuyét doan trong khung & dau 3’ va
khuyét doan trong khung & vung ghi ma spnk.

11. Phuong phép theo diém 5, trong d6 khuyét doan 1a khuyét doan bao g0m mot hodc
nhiéu bazo nucleotit dan t&i pha v& khung doc binh thudng cia gen spnk.
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FIG. 1 (SEQ ID NO

i
)
»
)
i
g o
L
-\
7
i
¥
(1

-~
=

£y

TTECET

-~

A
2
o
)
(]
0

o

-

2]

P A
ERCAC

TOTE ECT

A~
o2

SEITET RECTIT

PR
]
[V =]

e e
&C BOECCITERES T

p

STEC ECICT

]

=
e

E

T

=

¥

=T

P

e
AT

2 TT

oEs
o

EN

SELIN

F——
=
LCELCT

U]

o
TR T

e 3
TEiSae &

~
piciy
e

&
FICAECCT TIEC

3
IT FIICEEIO0:

—
o

TEER

o
prc

2203
TEITEC

z

Z L

=

7

T
ST 2808

T3

=T L0

2, 7 P e
LEREX

s

TIER

.

REECCY AECLRIEEEC O

e
e

~
a

TSI O0E

o
fat ey

z

]

Bty

2T

e
ToE
&
e
-
=

e

&

.
R

R

D n
TET TEACTER

e

T&Eoh

TTECTETIC
X T

e

el
TECCIGET

2

2

TITER2E

-
JRAN
e

T T ¥

=
T

TEITCLT

2

s
<

TEITCTICET C&

I

«f
B~

(33

9

(& o
£4

Y )

Iz

SucEr s

e
D)

fop2 ]

(2]

i et
EH

i

& TETRTZXTET

e

DO

Feetu

3

T

-81-



23018

FIG.2

pnJ spn K spnlL spni

Manh 1,595 bp Kanh 1,951 bp

spnJKLM
4889 bp
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FIG. 3

Pt
’ o358
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FIG. 4
Khuyét doan trong khung spnk

spnJ \A Isan

spnJ delta spnK spnLM
3755bp
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FIG. 5

spnK  aac(3)IV
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FIG. 6 (SEQ ID NO
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