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(54) CHUNG STREPTOMYCES HYDROGENANS VTCC 41117 THUAN KHIET VE
MAT SINH HOC CO HOAT TINH KHANG NAM GAY BENH THUC VAT

(57) Sang ché dé xuét chung Streptomyces hydrogenans VTCC 41117 thuan khiét vé mat
sinh hoc ¢6 hoat tinh khang nam gy bénh thyc vat, trong d6 chung nay duoc luu trit tai
Bao tang gidng chuan Vi sinh vat (VTCC), Vién Vi sinh vat va Cong nghé Sinh hoc, Pai
hoc Québc gia Ha Nbi; Chung Streptomyces hydrogenans VTCC 41117 theo sang ché ¢co
hoat tinh khang vdi 5 loai nam gay bénh thuc vat bao gom P. capsici, Alternaria sp., B.
cinerea, Fusarium sp. va C. gloeosporioides.
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Linh vuc ky thuat duge dé cap

Sang ché thudc linh vyc vi sinh bao vé thuc vat, cu thé 1a sang ché dé cap dén
chung Streptomyces hydrogenans VTCC 41117 thuén khiét v& mat sinh hoc c6 hoat tinh
khang nam gy bénh thyc vat.

Tinh trang ky thuit cla sang ché

NAm 13 thc nhan gay ra nhiéu bénh thyc vat, lam giam dang ké ning sut cdy
trdng, dic biét & cac vimg khi hau nhiét d6i va can nhiét déi. Mbi lo ngai lién quan dén
viéc sir dung cac hoa chét ndng nghiép 43 kidm soat bénh nim ngdy cang tdng do nhitng
anh huéng doc hai cua thude diét ndm dén mdi trudong va suc khoe con nguoi. Nhiéu
nghién ciru nhim tim kiém cac phuong phap kiém soat va phong trur nam gy bénh thuc
vét dam bao va it nguy hai hon dén méi trudng sinh thai da dugce thuc hién. Trong do,
bién phap khdng ché sinh hoc sir dung vi sinh vét ddi khang véi ndm gay bénh cho thay
vira mang lai hiéu qua, vua dam bao sy than thién véi moi truong va dac biét la an toan

cho con ngudi, phu hop véi nguyén thc canh tac nong nghiép hitu co hién nay.

Xa khuin dugc st dung hitu hidu dé chéng nam gy bénh thuc vat nho kha nang
sinh chét khang sinh va céc chét ¢6 hoat tinh sinh hoc rat da dang. Xa khuén 1a ngu?)n san
xuit cac loai enzym nhu chitinaza, proteaza, peptidaza va xenlulaza, trong do chitinaza
co vai trd quan trong nhét trong kiém soat bénh nim. Kha nang d6i khang ndm cua xa
Khuin dwoc hinh thanh boi hai yéu t6: chitin & thanh té bao nAm bi pha hay boi enzym,
sau do chat khang sinh va cac chit c6 hoat tinh sinh hoc khac duoc hinh thanh s€ tac

ddng vao trong t€ bao nam, kim ham sy sinh truéng cua céac loai nam gay bénh.

Trudc day, loai Streptomyces hydrogenans ciing dd dugc tim thiy c6 kha nang
khang nim, con trung cling nhu ¢6 tiém nang kich thich sinh truong thuc vat. Trong
nghién ctru cia Manhas va cdng su, ching S. hydrogenans DH16 c6 kha nang khang
chiing ndm Alternaria brassicicola gdy bénh dbm vong trén cai ci. Con trong nghién cliru
ctia Kaur va cong su, chung S. hydrogenans DH16 nay dugc chimg minh ¢6 kha nang
khang nhidu loai nim gdy bénh khac nhau bao gom Colletotrichum acutatum,
Cladosporium herbarum, Alternaria brassicicola, Exserohilum sp., Alternaria mali,
Colletotrichum ~ gleospoiroides, Alternaria alternata, Cercospora sp., Fusarium
oxysporum f.sp. dianthi va Fusarium moniliformae. Ngoai ra, dich chiét etyl axetat cla

chuing nay con c6 kha nang diét con trung. Chung xa khuén nay ciing sinh IAA, c6 kha
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ning kich thich sinh truong & thuc vat. Cac két qua trén cho thdy tiém ning rat 16n cua

loai S. hydrogenans trong linh vue bao vé thuc vat.

¢ Viét Nam, cac nghién ctu vé kha nang dbi khang cua xa khudn déi v6i mot s
loai ndm da dugc cong bd trong nhidu nim nay. D6 Thu Ha da cong bd két qua nghién
ctru vé chung Streptomyces globosus PN-5 phén lap tur dAt tinh Quang Nam c6 hoat tinh
khang manh vé&i naAm Aspergillus niger. Trong nghién ciru cua Bién Van Minh (2009),
62/145 chung xa khuén dugc phan lap biéu hién hoat tinh khang vi sinh vat, trong d6 c6 2
chang cho hoat tinh khang manh voi ca ndm Fusarium oxysporum, Vi khuin Gram duong
Staphylococcus aureus Va vi khudn Gram am Escherichia coli. Nguyén Hoai Nam va
cong su da sang loc dugc 10 chung xa khudn c6 kha nang dbi khang véi nim gy bénh
kho van lua (Rhizoctonia solani). Nguyén Thi Kim Cuc va cong su da phan 1ap dugc mot
s6 ching xa Kkhudn tir dat va ré cdy tiéu bi bénh 0 Quang Tri c6 kha nang khang nam
Fusarium oxysporum, Fusarium solani, Phythophthora sp.. Nguyén Thi Phong Lan da
tuyén chon dugc 6 ching Streptomyces spp. c6 kha nang d6i khang nam gay bénh dao on

hai laa Pyricularia grisea.

Tuy nhién, nhu cu sang loc, tim kiém phén lap cac chung xa khuan hoat tinh dbi

khéang cao va uc ché duogc nhiéu ching nadm gy bénh ¢ thuc vat vAn la rat 16n.
Ban chat ky thuit clia sang ché

Muc dich cua sang ché 1a dé giai quyét cac van dé néu trén. Pé dat dugc muc dich
nay, sang ché d xuét ching Streptomyces hydrogenans VTCC 41117 thuan khiét vé mat
sinh hoc ¢6 hoat tinh khang niAm gdy bénh thyc vat. Chung Streptomyces hydrogenans
VTCC 41117 dugc luu trit tai Béo tang giéng chudn Vi sinh vat (VTCC), Vién Vi sinh vt
va Cong nghé Sinh hoc, DPai hoc Qudc gia Ha Noi. Chung Streptomyces hydrogenans
VTCC 41117 ¢6 trinh tu rADN 16S nhu néu trong SEQ ID No: 1. Dir liu vé trinh tu nay
di duoc cong bb trén ngan hang dit liéu ADN ciia Nhat Ban (DDBJ) v6i ma s6 LC493176
ngay 22/7/2019.

Theo mdt phuong an, chung Streptomyces hydrogenans VTCC 41 117 ¢6 hoat tinh
khang céc ndm gdy bénh thuc vat phd rong, trong do cac ndm nay dugc chon tu
Phytophthora capsici, Alternaria sp., Botrytis cinerea, Collectotrichum gloeosporioides,

va Fusarium sp..
Mo ta van tat cac hinh vé

Hinh 1 A-F: 1a cc hinh anh khudn lac cua chung Streptomyces hydrogenans VTCC
41117 nudi cdy 6 30°C sau 7 ngdy trén mdi truong thach YS (A), ISP1 (B), ISP2 (C),
ISP3 (D), ISP4 (E), ISP5 (F).
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Hinh 2 A-B: 1a ciu trac chudi bao tir va bao ti ctia ching Streptonyces hydrogenans
VTCC 41117. (A) Hinh dang bao it chup dudi kinh hién vi c6 do phong dai 1.000 lan.
(B) Hinh anh cAu trac chudi bao tir chup dudi kinh hién vi dién tr quét c6 do phong dai
5.000 1an.

Hinh 3: thé hién kha nang sinh truéng cua chung Streptomyces hydrogenans VTCC

41117 trén mdi trudng YS ¢O bd sung cac luong mudi khac nhau.

Hinh 4: thé hién kha nang sinh truéng cua chung Streptomyces hydrogenans VTCC
41117 trén moi truong YG & cac do pH khac nhau.

Hinh 5: thé hién kha ning sinh truong ctia ching Streptomyces hydrogenans VTCC

41117 trén moi truong YS & cac nhiét do khac nhau.

Hinh 6: thé hién kha ning ddng héa duong cla chung Streptomyces hydrogenans VTCC
41117 trén céc loai duong khac nhau 1- L-Arabinoza, 2- D-Lactoza, 3- D-Raffinoza, 4-
D-GalL actoza, 5- D-Sorbitol, 6- L-Rhamnoza, 7- Maltoza, 8- D-Xyloza, 9- D-Fructoza,
10- D-Glucoza, 11- D-Mannitol, 12-Xenluloza, 13- D6i chimg am.

Hinh 7: thé hién kha nang phén giai tinh bot, CMC, casein, urea va gelatin cua chung
Streptomyces hydrogenans VTCC 41117.

Hinh 8: thé hién kha nang dbi khang cua ching Streptomyces hydrogenans VTCC 41117
abi voi Alternaria sp. (A), C. gloeosporioides (B), P. capsici (C), B. cinerea (D) va
Fusarium sp. (E)

Hinh 9: thé hién hoat tinh khéng C. gloeosporioides cla chung Streptomyces
hydrogenans VICC 41117 khi nuoi cdy trong cac moi truong va thoi gian nuoi ciy khac

nhau.
M3 ta chi tiét sang ché

Sau day, sang ché s& dugc md ta mdt cach chi tiét c6 tham khao cic hinh vé kém
theo.

Theo mét phuong an, chung Streptomyces hydrogenans VTCC 411 17 dugc phan
lap tir 14 myc thu gom tu Ba B&, Bac Kan. Ching nay duoc phan lap bang phuong phap
RC (Rehydration and Centrifugation method) trén moi trudng axit humic - vitamin agar
¢6 thanh phin (g/L): axit humic- 1, CaCOs 0,02, FeSO,.7H,0- 0,01, KCl- 1,71,
MgS0,.7H,0- 0,05, Na,HPO,- 0,5, cycloheximide- 0,5, axit nalidixic- 0,02, thach- 18,
hdn hop vitamin nhém B- 5 ml, pH 7,2). Hon hgp vitamin nhém B (mg/ml: Thiamine-
HCI- 10, Riboflavin- 10, Niacin- 10, Pyridoxin-HCI- 10, Inositol- 10, Ca-Pantothenat-
10, Axit p-Aminobenzoic- 10, Biotin- 10). Ching Streptomyces hydrogenans NTCC

7

41117 duge phéan ldp nhu sau: Mau 14 muc tr Vuon Quoc gia Ba Bé, Bic Kan dugc dé

4-
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kho tu nhién trong 5 ngay, sau do dwoc nghién nho; Lay 0,5 g mau cho vao 50 ml dém
photphat 10 mM- 5% cao ndm men (pH 7); Loai bo phan nbi trén bé mat, gitt ¢ 28°C
trong 1,5 gio0; Chuyén 8 ml 16p dich phia trén sang dng ly tAm, ly tdm voi tbc @0 1500 x g
trong 20 phut; Gitr ¢ nhiét dd phong trong 30 phut; Chuyén 3 ml 16p dich trén sang ong
khac; Lay 1 ml pha loang vdi nuée cat dé dat ndng do pha lodng 107; Trai trén moi
truong HV; Nudi céy & nhiét do 28°C trong 14 ngay; Cac khuan lac riéng r& dugc ria lai
trén mai trudng YS (g/L: tinh bot- 10, cao men- 2, thach- 18) va nudi cdy ¢ nhiét do 28°C
trong 7 ngay.

Chung Streptomyces hydrogenans VTCC 41117 c6 kha nang sinh truéng trén cac
méi truomg: YS, ISP1, 1SP2, ISP3, ISP4, va ISP5; do pH 7-9, t6t nhét 1a do pH 7; nhiét
do: 25-37°C; trong diéu kién song hiéu khi. Trong do, cac mdi truong YS, ISP1, ISP2,
[SP3, ISP4, va ISP5 ¢6 thanh phén cu thé nhu sau:

- Mbi truong YS (g/L): tinh bot- 10, cao men- 2, thach 18;

- Mai trudmg ISP1 (g/L): casein- 5, cao men- 3, thach 18, pH 7.2;

- Mbi trudmg ISP2 (g/L): cao malt- 10, cao men- 4, glucoza- 4, thach- 18, pH 7.3;

_ MBoi truong ISP3 (g/L): oatmeal- 20, FeSO, 7H,0- 0,001, MnCl, 4H,0- 0,001,
ZnSO, 7H,0- 0,001, thach- 18;

- Mai trudng ISP4 (g/L): glucoza- 20, tinh bot- 10, CaCOs- 2, (NH,)SOs- 2,
K,HPO,- 1, MgSO,4.7H,0- 1, NaCl- 1, FeSO,7H,0O- 0,001, MnCl, 4H,0- 0,001,
ZnS0, 7H,0- 0,001, thach 18, pH 7.2;

- Moi truong ISPS (g/L): glyxerol- 10, L- Asparagin- 1, K,HPO,- 1, FeSO,4 7TH,0-
0,001, MnCl, 4H,0- 0,001, ZnS0, 7H,0- 0,001, thach- 18, pH 7.2.

Theo mot khia canh, ching Streptomyces hydrogenans VICC 41117 ¢6 khuén lac
nhu duoc thé hién trén Hinh 1, trong do: Bao tir hinh thanh chdm trén moi truong ISP4.
Bao tir 6 mau trang xam trén moi truong ISP3 va ISP4 nhung c¢6 mau trang nga trén moi
truong Y'S va ISP5. Khuén lac ¢6 kich thude 16n nhét khi phat trién trén moi truong YS.
Chudi bao tir ctia chung Streptomyces hydrogenans VTCC 41117 ¢6 dang chudi thang, bé

mit bao t nhin (Hinh 2).

Két qua nghién ciru déc tinh sinh ly, sinh hoéa cua chung Streptomyces
hydrogenans VTCC 411 17 dugc trinh bay trong bang 1.

Chung Streptomyces hydrogenans VTCC 41117 sinh truong tdt trén moi trudng
c6 ndng d6 mudi 3-5% (3% va 5%, Hinh 3). & ndng do mudi cao trén 5%, khuan ty khi
sinh ¢ xu hudng chuyén sang mau tréng duc so vdi mau trdng nga & ndng dd mubi thap

va kha ning hinh thanh bao tir cling giam din. Ching phat trién tot ¢ ¢ pH 7 - 9 trén mdi
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truong YG (g/L: cao men- 10, glucoza- 10, thach- 18) (Hinh 4), sinh truong tdt & nhiét do
25°C - 37°C (Hinh 5).

Kha ning dong hoa duong: Chung Streptomyces hydrogenans VTCC 41117 c6
kha ning sinh trudng t6t trén ngudn duong L-Arabinoza, D-Lactoza, D-Raffinoza, D-
Galactoza, L-Rhamnoza, Maltoza, D-Xyloza, D-Fructoza, D-Glucoza, D-Mannitol,
Xenluloza, sinh truéng yéu trén D-Sorbitol (Hinh 6).

Khéa nang sinh enzym: Chung Streptomyces hydrogenans VTCC 41117 co6 kha

nang phén giai xenluloza, tinh bot va urea (Hinh 7).

Bang 1
Piéu kién Kha ning sinh truéng
L-Arabinoza +
D-Lactoza +
D-Raffinoza ++
D-Galactoza ++++
D-Sorbitol -
Ngudn hydrat | L-Rhamnoza +
cacbon Maltoza +++
D-Xyloza ++
D-Fructoza +++
D-Glucoza ++++
D-Mannitol ++++
Xenluloza +++
5 -
pH 7 -+
9 +
20 +
25 ++
Nhiét dd (°C) 30 +++
37 ++
45 -
0 A+t
Nong do mudi 3 | ++
NaCl (%) 5 ++
7 +

Ghi chii: - khong sinh truéng; + sinh truong rat yéu; ++ sinh truong yéu;

+++ sinh truong tét; ++++ sinh trucng rat tot
Vi du thye hién sang ché
Sau day, sang ché s& duoc lam rd hon thong qua cac vi du thir nghiém sau day.

Vidul
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Khao sat hoat tinh d6i khang cta ching Streptomyces hydrogenans VTCC 41117
voi 5 loai nam gy bénh thuc vat bao gﬁ‘)m P. capsici, Alternaria sp., B. cinerea,

Fusarium sp. va C. gloeosporioides.

Céac chung xa khun duoc nudi trén moi truong thach YS (g/L: tinh bot- 10; cao
men- 2; thach- 18) trong 7 ngay 0 28°C. 05 chung nidm dugc nudi trén mdi truong thach
PDA (Himedia) trong 7 ngay & 25°C. Cit thoi thach (® = 5 mm) cia tung chung nam dat
vao tam dia petri (® = 6 cm) chira moi trudong PDA. Sau do, cat thoi thach (® = 5 mm)
cua tung chung xa khudn di sinh trudng trén moi truong YS va dat vao vi tri cach tam dia
2 c¢m, U dia trong 2 ngay 0 25°C. Ti 1€ khang nim cua cac chung xa khuén tinh theo cong
thue: S = (R-r)/R x 100%. Trong do, S: Phén tram wc ché, R: ban kinh khuén lac nim &
phia d6i dién vi tri dat théi thach xa khudn, r: ban kinh khuan lac nim & phia dat thoi

thach xa khuan. M3i thi nghiém déu duoc 1p lai 3 lan.

Kha nang dbi khang cua chung Streptomyces hydrogenans VTCC 41117 vé1 5
chiing nim gay bénh dugc thé hién trong hinh 8A- E. Ty 1& Gc ché nam P. capsici,
Alternaria sp., B. cinerea, Fusarium Sp. va C. gloeosporioides cua ching VTCC 41117
lan luot 14 42, 55, 55, 55 va 40%.

Vidu?2
Khao sat hoat tinh khang n&m cta chung Streptomyces hydrogenans VTCC 41117
trong cac moi truong va thoi gian nuoi ciy khac nhau

Hoat tinh khang ndm ctia ching Streptomyces hydrogenans VTCC 41117 thé hién
manh nhat dbi vgi ching nim C. gloeosporioides. Vi thé, dé luya chon dugc moi truong
va thdi gian nuoi cdy thich hop cho ching Streptomyces hydrogenans VTCC 41117 sinh
hoat chat khang nim manh, hoat tinh cta chung Streptontyces hydrogenans VTCC 41 117
dwoc khao sat thong qua hoat tinh khang nam C. gloeosporioides. Két qua hoat tinh
khang C. gloeosporioides ctia ching Streptomyces hydrogenans VTCC 41117 khi nudi

chy trong 6 loai moi trudng va thoi gian nudi chy khac nhau dugc thé hién trén hinh 9.
Sau loai mdi truong dugc khao sat bao gom:
- MBoi trudng YS (g/L): tinh bot- 10, cao men- 2;

- Mbi truong SKS (g/L): tinh bot- 10, glucoza- 10, bot dau twong- 10, pepton- 5,
CaCOs- 3;

_ MBoi truong ISP2 (g/L): cao malt- 10, cao men- 4, glucoza- 4;
- Mai truong 2M (g/L): tinh bot- 20, bot dau tuong- 15, cao men- 2, CaCOs- 4
~ Mbi trudong A16 (g/L): glucoza- 20, Pharmamedia- 10, CaCOs- 5;
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- Mbi truong 301 (g/L): tinh bot- 20, glucoza- 1, pepton- 3, cao thit- 3, cao men- 5,
CaCO3- 4.

Chung Streptomyces hydrogenans VTCC 41117 duoc nudi ciy trong cac binh tam
giac 250 mL chira 75 mL cta 06 mdi truong dich thé, tdc @9 lac 160 rpm, nhiét do 30°C
trong 7 ngdy. Dich nudi cdy xa khuin tir 06 moi trudng nay duge xac dinh hoat tinh
khang ndm theo phuong phap Kkhuéch tan trén dia thach, thoi gian khao sat v6i tAn sudt 01
14n/ ngay. Phuong phép nay dugc thyc hién nhu sau: Théi thach (® = 5 mm) clia nam C.
gloeosporioides da dugc nudi trén moi truong thach PDA (Himedia) trong 7 ngay 6 25°C
~ duge dat vao tam dia petri (@ = 6 cm) chira mdi truong PDA. 50 ul dich nudi cy xa
khuan sau ly tdm va dugc nhd vao trong giéng thach (® = 5 mm) da duoc duc sin cach
tam dia 2 cm, U dia trong 2 ngay ¢ 25°C. Ti 1€ khang nim cda cac chung xa khuén dugc
tinh theo cong thirc: S = (R-r)/R x 100%. Trong do, S: Phan tram Gc ché, R: ban kinh
khuén lac nim & phia ddi dién vi tri giéng nho dich nudi xa khuén, r: ban kinh khun lac

nam & phia c6 giéng nho dich nudi xa khuén.

Két qua cho thy, ching VTCC 41117 ¢co hoat tinh khang C. gloeosporioides cao
nhét dat 50% khi dugc nudi cdy trong mdi truong ISP2, moéi trudong 301 & ngay nudi thi
5 va moi truong SKS & ngay nudi cdy tha 6. Mit khac hoat tinh khang C.
gloeosporioides cia chung VTCC 41117 1udn duge phat hién & ca 6 loai moi truong tai
thoi didm tir 3 dén 7 ngay (dat mirc do trong khodng 25 dén 50%) da cho thdy kha ning
sinh hoat chat khang nim sém, dn dinh va 1au dai cia chung xa khuin nay. Day la mot uu
didm cho thdy kha nang phat trién ché pham sinh hoc phong chéng nam gy bénh thuc
vat tu chung xa khuén S. hydrogenans VTCC 41117 so véi cac chung xa khuén thuong
chi ¢6 hoat tinh tdt & mdt s6 loai moi trudng nhét dinh va hoat tinh bat dau giam tir ngdy

nudi ciy tht 7.
Hiéu qua dat dwge cua sang ché

Sang ché di tuyén chon va dinh danh dugc chung xa khuan Streptomyces
hydrogenans VTCC 41117 ¢6 kha nang khang dong thoi 5 ching nam giy bénh bao gdm
P. capsici, Alternaria sp., B. cinerea, C. gloeosporioides va Fusarium sp.. Chung xa khuén
VTCC 41117 c6 kha nang sinh hoat chat khing nAm manh trén nhiéu loai moi trudng
ngay sau 3 ngay nudi cdy, cho thdy tiém nang ung dung dé phat trién ché pham sinh hoc
phong chbng cac bénh do nAm gdy ra trén thuc vét. Day la déng gop méi cho VTCC ndi
riéng va cho cac bd suu tap gidng cta ca nude noi chung, vi cho dén nay chua c6 cong bd

nao v& cac chung xa khuan khang ca 5 loai nam néu trén.
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YEU CAU BAO HOQ
1. Ching Streptomyces hydrogenans VTCC 41117 thuan khiét v& mat sinh hoc ¢6 hoat
tinh khang nidm giy bénh thyc vat, trong d6 chung nay duoc luu trit tai Bao tang giéng
chuén Vi sinh vat (VTCC), Vién Vi sinh vét va Cong nghé Sinh hoc, Pai hoc Quéc gia Ha
Noi; ching Streptomyces hydrogenans VTCC 41117 ¢6 trinh ty rADN 16S nhu néu trong
SEQ ID No: 1, khac biét & chd, ching Streptomyces hydrogenans VTCC 41117 c¢6 dac

tinh sau:

- ¢6 kha nang sinh truéng trén cac moi trudng duge chon tir nhom bao gdom: YS, ISPI,
ISP2, ISP3, ISP4, va ISP5; co néng do mubi 3-5%; d6 pH 7-9; nhiét do 25-37°C, trong
didu kién sdng hiéu khi;

- ¢6 kha nang phan giai xenluloza, tinh bot va urea; va

- ¢6 hoat tinh khang véi 5 loai ndm giy bénh thyuc vét bao gdm P. capsici, Alternaria sp.,

B. cinerea, Fusarium sp. va C. gloeosporioides.
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Danh muc trinh tw

<110> Vién Vi sinh vét va Cong nghé Sinh hoc, Pai hoc Qgéc gia Ha Noi

<120> Chung Streptomyces hydrogenans VTCC 41117 thuan khiét vé& mit sinh hoc o

hoat tinh khang nam gay bénh thuc vat

<130>
<160> 1
<170>

<210>1

<211> 1396

<212> ADN

<213> Streptomyces hydrogenans
<220>

<223> rADN 168

<400> 1
GGCTTCGGGTGTTACCGACTTTCGTGACGTGACGGGCGGTGTGTACAAGGCCCGGGAACG
TATTCACCGCAGCAATGCTGATCTGCGATTACTAGCGACTCCGACTTCATGGGGTCGAGT
TGCAGACCCCAATCCGAACTGAGACCGGCTTTTTGAGATTCGCTCCACCTCGCGGTATCG
CAGCTCATTGTACCGGCCATTGTAGCACGTGTGCAGCCCAAGACATAAGGGGCATGATGA
CTTGACGTCGTCCCCACCTTCCTCCGAGTTGACCCCGGCGGTCTCCCGTGAGTCCCCAGC
ACCACAAGGGCCTGCTGGCAACACGGGACAAGGGTTGCGCTCGTTGCGGGACTTAACCCA
ACATCTCACGACACGAGCTGACGACAGCCATGCACCACCTGTACACCGACCACAAGGGGG
CGCCTGTCTCCAGACGTTTCCGGTGTATGTCAAGCCTTGGTAAGGTTCTTCGCGTTGCGT
CGAATTAAGCCACATGCTCCGCCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTTAG
CCTTGCGGCCGTACTCCCCAGGCGGGGCACTTAATGCGTTAGCTGCGGCACGGACAACGT
GGAATGTTGCCCACACCTAGTGCCCACCGTTTACGGCGTGGACTACCAGGGTATCTAATC
CTGTTCGCTCCCCACGCTTTCGCTCCTCAGCGTCAGTATCGGCCCAGAGATCCGCCTTCG
CCACCGGTGTTCCTCCTGATATCTGCGCATTTCACCGCTACACCAGGAATTCCGATCTCC
CCTACCGAACTCTAGCCTGCCCGTATCGACTGCAGACCCGGGGTTAAGCCCCGGGCTTTC
ACAACCGACGTGACAAGCCGCCTACGAGCTCTTTACGCCCAATAATTCCGGACAACGCTT
GCGCCCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGGCGCTTCTTCTGCAGGTA
CCGTCACTTTCGCTTCTTCCCTGCTGAAAGAGGTTTACAACCCGAAGGCCGTCATCCCTC
ACGCGGCGTCGCTGCATCAGGCTTTCGCCCATTGTGCAATATTCCCCACTGCTGCCTCCC
GTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGGTCGCCCTCTCAGGCCGGCTAC
CCGTCGTCGCCTTGGTGAGCCACTACCTCACCAACAAGCTGATAGGCCGCGGGCTCATCC
TGCACCGCCGGAGCTTTACACCATCCACCATGCGATGGACAGTCATATCCGGTATTAGAC
CCCGTTTCCAGGGCTTGTCCCAGAGTGCAGGGCAGATTGCCCACGTGTTACTCACCCGTT
CGCCACTAATCCCCGCCCGAAAGCGGTTCATCGTTCGACTTGCATGTGTTAAGCACGCCG
CCAGCGTTCGTCCTGA
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180
240
300
360
420
480
540
600
660
720
780
840
900
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1020
1080
1140
1200
1260
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1380
1396





