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— 7 UDP-% & A # A5 MR X LK. H R F R A & e dq b3 D oy 77 ik

A,

REASRAENERATE, FHABR —FEBLIELFNEZZRTANTE
AT 3k#FHs UDP-# &t £ M R TR XA F THRAH &K MEE D W
EFREA

BEEREEBE R AT LT RAEBR AR LN, 2w ERNE
ERENBEEREENETEAREERIBEZ A, T L, NTET XKL T
G M . UDP-#) % # £ 46 £ B8 (UDP- glucosyltransferase, & # UGT) #£
FAEERAEE T —H, LUDP-AEEENEEMEE, LFFETHAE
AR,

UDP-#] % 1% & — 3% X T % #& (uridine diphosphate glucose) HY & ¥,
X @MY UDP-# #E s # UDPG, & @ &RHF —#B A g EammweE - x,
FEECTERRERE”, o THEY. S AR, ERE.
VA, ERREEMEE LS R P EREEENBE, BEE e —H
W R

nd, MERAMEKAHEEFN 2N, UREYEAEANH
w5 & &, UDP-H] % 05 5 2 12 T 4 MR Bk % 0 R7 R 72 80 30 08 8 1 = e 1L
HHGE P Rk, UDP-#H & R BN ER L, B A BEH 0 EYE
EHETNBTERANEL AR T BT WE AT, XHE AT
FEMBBEMR., REMEZ%6 8, NTRBEAT It KE =% &# 5 H8E
FHRARE. BHit, HSEN UDP-F & #E £ 4 F2 B 0y 57 4 g 2 17 g,
MK FEEES., REMEFRkEl, WEEFHRS T I LM AL
RANRE

RZ W B T BRI & 2 UDP-# & L £ B Em s (K. 2K
ZWBAF A, TR — TS KA 1 E wny UDP-# 4 4% X # 4 1 ,
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HEF EREW, RELARGET —H UDP-H A EE L LR TR, %
RER AT (). (b) FH (¢) WEBE K

(a) &XEBF 74w SEQIDNO: 3 FirtiE & f;

(b) #4 SEQIDNO: 3 Frri &£ F o P43 BR . Sk Fn
— BN AER N HEA A ER 7740 SEQIDNO: 2 Friy UDP-#
HREEEMMERE T BT A Sy KT D WS Wi

(a) fTEWEAER;

(c) 5 () MENEARNEAERFIEAE 90%LL FFREH A
HIHAER )T 74 SEQIDNO: 2 firny UDP-H & HEE LB E AL 50
AT A S8 S D WEETE A E B

fhEH, 540 SEQIDNO: 2 Frriy UDP-# & i £ # 2 T = Ay & &
BRFFIAE, RAFARMEN UDP-H A BEREBRRTAREZ L — M0 T
BAERET: 69, % 148 L. & 244 1, § 251 1, % 252, § 255
fr. % 368 fii. % 426 k% 432 fi,

F b, &2 SEQIDNO: 2 froriy UDP-# 4 12 5 42 F5 T 55 K&
ERFIMEL, REXAREY UDP-HAEEXHEEHmRETIKAEL 2 D — 440
T4 A69D. M148L. F244P. L251S. H252P. R255G. M368L. S426R .
K432N,

s, Fa SEQIDNO: 2 froniy UDP-H 4 12 5 45 10 18 5 R &
ERFIMEL, KL ARMEN UDP- A H AR B B R TR REL N A6ID,
MI148L. F244P. R255G. M368L. S426R. K432N = L251S/H252P,

ElEf, RAALRET —MAEYE, BEEANE, EHF I
BAMEY, ZAEYM R AT AR X AR E LR UDP-H 4 8% & # 74 1
REGCHNEHRTY, EEENEFHET, ZEMMR S RIE DB H A LA
"Wy X UDP-#H &M £ BT R TR,

Flet, REAHALEMET LiX UDP-H &AL BB R T KRN A%, ZA
wAKALARMN LR UDP-A 4 HE £ 4 F e X KRN R T % &8 2 4%
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o, BAlH, AL ARG 3R UDP-% % 8 2 #4058 % 4R 2 A T 4
R4 EHF D P,

M, AL HE MY R UDP-F &4 £ %%F*%%%mﬁﬁ Zes
MPGﬁE%KﬁT‘Hi‘IDR%%ﬁ%%% R AR S b 2
8 E S k]

74, ﬁﬁ% THRET ML T DA TE, ZHFEEE: &
FEME . UDP fu i & B & £ 9 & T, Bl UDP-%) 47 48 £ 2 P TR AL 3K 40

i3 A RN R M D, B9, UDP-# 47 4% £ #1484 £ £ % )5 5] 0 SEQ
mNo2%W#HDP%%ﬁ%%%%%ﬁ&%mﬁ&%&&%i UDP-

A BE HL A AT RO AR, FENE S R R JE T L8 It <Arabidopsis thaliana> ¥
mmmﬁl % H AWk E NCBI %45 &+, £ & F 5 NP_197583.

R FEF, UDP Z K H 48 (Uridine diphosphate) 3% X% 5,
4 % UDPG w#1 R 2. — .

ik, REAFARME LR EP, BANR P IEAEE KI5 P
AR R B pH B 4 4~9, ALK B #IEE 7 4~45C.

F b, BHR R pH AN 7~8, B4R AR E A 35~45°C,

ik, RZARGEW LR EF, FeEH A ERUKRFHLK
E # 10-50g/L.

HmER:

1. 5 UDP-# % 1 £ # 0 F A, KX AR N UDP-A & 1 £ 4
HEER T REEE A pH B ER T EHFE TR ANALDWES, K7 20
BAELERE T 200%

2. KLFIA Z IR MEy UDP-H &7 A% 5 4 BB 28 4 AR JF & o 1 4 3k #d 3
HF DWW E, ERRREYFEMBT A WEAETIL TR L FE T A A
R E
RARSE W F R

TEE & B REZ I ARLAGHE— T IFERA, LTS E
ﬁ&%%%ﬁ,ﬁﬁﬁ%Kﬁm?uT%w%,%%m#%&%ﬂ%%#
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#, WEALHRFEFRZNNEEHAT, BELFANRE, KK HLEG
AT R R PR A O T E R

1. FARFAFH &

R AE R IE T AR (Oryza sativa Japonica Group) ] UDP-# % ## £ # 1
B 0 & E L 7 7| (GenBank # F 5: XP_015629141.1) & & AT £ H A &,
# N\ pET28a # 1k, s Bg 7L = 4 %% BamH I #7 Hind III, # %| UDP-%
HERE SR EART L, BEREWERF AL E AT E Rosetta & %
A4 fE DE3, £ Amp % G K BUE B HATN T, #2124 wEry UDP-#
MR TR R AW AZ R 7] 0 SEQ ID NO: 1 iR, HAERFH 4
SEQ ID NO: 2 AR,

2. REEWH %

W FEAREEFHEIT514, @3 K E PCR £ A4 7% UDP-# %
EEMTEEARNE 69 L. % 148 fr. % 244 fu. % 251. 252 fu. % 255
fr, % 368 . & 426 L8 432 MHT R ERT, AHK 1| FLERF M
BRI ET T Y, UFE 1 o6& 7R WEARFR AR, 28 #HAT
K PCR ¥ #, PCR ¥ # R Pk &4 PCR ¥ 8 R R A2 /540 T

PCR ¥ 4 K R 1A % :

TAKaRa EX Taq HS 025 L

10 X Ex Taq Buffer SuL

FEAR TR l1uL

dNTP (2.5mM each) 4L

L#EEI luL

T s luL

oW A 7mE AR S0uL
PCR ¥ 4 KR 78 J -

98°C 2min; 98°C 10s; 50-65°C 30s;72°C 7min; 30 ME3; & & 72°C
10min,

* 1
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S A TR SIMIFE (50 &3

A69D |- ¥jF TGCCTTAGCACCGTTAGTGGATTTTGTTGCCCT
A69D Tkt ATCCACTAACGGTGCTAAGGCAGGACG

M148L FijF GTTCCTTGCGCAATGCTGCTGCTGGGCA

M148L Tkt GCATTGCGCAAGGAACCTTATGTTCTAATGC
F244P it GGCAAACCTATCACCCCGCTGGGTCTGATGCCGCC
F244P it CGGGGTGATAGGTTTGCCGCGCAGGGTA

L251S+H252P _Lijf
L251S+H252P 1 ijf

GGTCTGATGCCGCCGAGCCCGGAGGGTCGTC
CGGGCTCGGCGGCATCAGACCCAGAAAGGTGATAGGT

R255G L it CCGTTACACGAGGGTGGCCGTGAAGATGGCGAAGATGC
R255G it GCCACCCTCGTGTAACGGCGGCATCAGAC

M368L fijF ACCATCGAGGGTCTGCTGTTCGGCCA

M368L Tt GCAGACCCTCGATGGTGCTATTCCAG

S426R Lkt GTGGAAGAAGAAAGCCGTAAGGTTTTCC

S426R it ACGGCTTTCTTCTTCCACTGCAACTGCG

K432N | it GGTTTTCCAGGCCAATGCCAAGAAAC

K432N it ATTGGCCTGGAAAACCTTACGGCTTTCTTCT

¥ PCR ¥ # =414 Dpn 1 B R A B4 2| A AT E Rosetta
RZ A% DE3, & Amp ffit G E EH#HTNF, HEERRLK, &
% 1 #4-% & W UDP-#] 2 #E 2 4 #% 8 3 A 40 SEQ ID NO: 2 FTRHy &
BRFFIAR L, A4 &G R UDP-F L BT RN ELT 45 H
A69D. M148L. F244P. R255G. M368L. S426R. K432N = L251S/H252P.

3. UDP-# & i £k 4% % T W 7 09 ] %

BE 1. 28044530 eH UDP-H E £ E AR T Ay
B R MAT R R E R U 1% 0 4 Bl B 2] 4 mL UK LB ¥ 4 % W, 37°C
W FH A (200rpm) WH, B BEARMU 1M E# 5T KRR E

5
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LB ¥ # 4, 37CHRFEFR (200pm) £ OD600 1E 4 | 0.6-0.8, A N4k
Z 0.ImM~1mM IPTG T 20~37CHk %5 12~16h, B R4 X E B R EH

&, FER 50mM B8R % o8 i (pH7.4) B R4, T kb 8 F e i,
BB R o0, & BB R B 3R R &0 UDP-# & 48 2 5 P50 8 A s &
7% A B R B R

4. i A E

L 100mg 38638 5 A 4 K4, 10mL K B & %, 1.2g E#, 10mg UDP,
10mg AtSUS & 4% & i B (R B #L5 f+ <Arabidopsis thaliana>), # 47/ A\
4mL % 3 ¥4 4% 15 2oy UDP-A % % 2 2 5 0 58 A B4 R IR WARER 7,

W pH £ 7.4, # 37°C. 200rpm T#4T KA 2.5h. & 5 A # 1T HPLC
flll, EBEN, MEERWE2 R,
*2
KM W35 71 U/l AR EME | pHAREN
EFN 53.043.3 4-45C 7-8
A69D 123.5+1. 1 4-45C 6-8
M148L 128.942.6 4-45C 6-8
F244P 165. 74+1.8 4-45C 4-9
1.251S+H252P 158. 144. 3 4-45C 4-9
R2556 151.941.5 4-45C 4-9
M368L 140. 443. 2 4-45C 7-8
S426R 118.542.4 4-45C 6-9
K432N 157.642.9 4-45C 4-8

5. ¥#EH D&

FEHEIF A 100g. EHE (MW.342) 1200g. UDP (MW.628) 10g, 7r
KEFEBE AWEKRE N 10g/L, BHFEZ RLBEME, KEARANE3
Hodl&B2 0 UDP-H A X BB E AR H XL AWHEEERF 10g
AtSUS £ 1 & m B (& & #)L# 7 <Arabidopsis thaliana>), 7% pH £ 7-8,
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£ 37°C. 200rpm T#AT KA 10h, MM Z, KA SR G KRR AT
G, s, TRAEBRIEReH D i, UDP-H % 12 2 5 35 1 oy /i
NE VLR A RO s R EAE 05k 3 FTR,

* 3
KM BEREENE (g) HEIEE (0 KSR EE N pl
A 100. 0 80. 9 37°C 7.5
A69D 72.1 98. 4 37°C 7.2
M148L 67. 2 98. 7 37°C 7.5
F244P 45. 8 100. 0 37°C 7.4
L251S+H252P 19.0 100. 0 37°C 7.6
R255G 52.0 100. 0 37°C 7.6
M368L 58. 6 99. 3 37°C 7.3
S426R 7.4 97. 7 37°C 7.4

K432N 50. 0 100. 0 37°C 7.9
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1. —7f UDP-HEMERBRLIK, HFEET: FIRELHENY
wT (), (b) = () WEEMK:

(a) B A®F5 |4 SEQID NO: 3 AR E & i 5

(b) #4 SEQIDNO: 3 Frrt &£ R FH ¥ Z2 IR, SR AFw
— MU R EBR I B AR A ERF 5 42 SEQIDNO: 2 AiR
Wi UDP-#j 7 4 4 e 5 A B VAL e e b A #2404 3 80
WH D WEE NS () TENE SR

(0) 5 () RENEGRWEAERFHEA 90%LL FREFEEH HE
H WA EEF 5 4 SEQ ID NO: 2 Fror#y UDP-# % 5 £ # 7 B
FEAEFNEAFM ST A BV RMET D WS ANES
R

2. RIEMFIER 1 Frdey UDP-HEE A H BB RET K, EHFITE
T, 5% SEQID NO: 2 fi-r#y UDP-# % #% 2 2B = R W& £ % 7 7|4
h, TRREREZD AN TRELERE: $69 AL, 5 148 L. % 244
fr. & 251 fL. % 252 fL. % 255 fL. % 368 fii. % 426 frfi % 432 fi,

3. REMFER 1 Fridty UDP-EEE A EBERET K, EHFITE
T, 5% SEQIDNO: 2 fi-r#y UDP-# % #% 2 2B = R W& £ % 7 7|4
e, IRREREFEZED P TRE: A6YD., MI48L. F244P. L2518,
H252P. R255G. M368L. S426R. K432N,

4., RENFEX 1 TRy UDP-HHELEHBE LK, EETAE
F: 5% SEQIDNO: 2 iRy UDP-# % #% 2 #H B 52 K& A% 7 948
W, BTk RN 5 A A69D. M148L. F244P. R255G. M368L. S426R.
K432N =, L251S/H252P,

5. —FAgmH, AR EARK. EHARREEAMEY, ER
EET: TR AWM &FHERAZEKR 1 £ 4 £ TR M UDP-# & 4%
AR R TN ERFF,

6. RAIER 1 E 4 F TR0 UDP-H 4 ¥ 3 46 42 8 58 4 K 75 4]
EHAEF PR
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7. MBEAFIENR 6 FTAeh UDP-HEEEH B AL KRER EHH
WH TN, EAFEETHENAY: & UDPG FEWAMHT, AR
UDP-#] % 8% 2 # A5 W 58 B R Sk 38 A #0838 # D,

8. —fraEl& MY Dok, AN E TR FixaE: EEE.
UDP fu 4% & BB T 72 00 18 T, il UDP-#] &7 4% 2 #5 A2 Bg(E fL R b b 3 A
A 81 D, Fr 2 UDP-# % #% & # % 8 4 £ £ 8 7 | 2 SEQ ID NO:
2 Froxe UDP-#1 % i A 5 He g A E RNAER 1 £ 4 TRy
UDP-#] ] 1% 28 # 5 W X K, praf e Al & sk i R JR T 40L& 7 99 AtSUS [ .

9. MEMANER S FRWHERMUEY DryyiE, BFELET: BT
R EA, AR R 8 pHE Y 4~9, BN HIE E Y 4~45°C,

10, RERAZER 8 TRl &R D oy 7wk, RFEET: T
RF T, FeEHF AT RAERFHLEREH 10-50g/L.
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A. CLASSIFICATION OF SUBJECT MATTER
C12N 9/10(2006.01)i; CI12N 15/63(2006.01)i; C12P 19/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

CI12N, C12P

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, CPRSABS, DWPI, SIPOABS, CNKI, /777, WANFANG, ISI Web of Knowledge, BAIDU: JRH — R EE57
i, A0 R H AN LR T, UDP-#) % I 2L 75, 2= 4Y, 3E#IHF D, UDP-glycosyltransferase, UGT, OsUGT, uridine
diphosphate glucose, mutant, rebaudioside D, RebD%: Genbank, EMBL, F E T F4EW) FFHE RBMEETIF: SEQ
ID NOs: 2, 3, China Patents Biological Sequence Search System and searched sequences: SEQ ID NOs: 2, 3.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A CN 107109453 A (MANUS BIOSYNTHESIS, INC.) 29 August 2017 (2017-08-29) 1-10 (partially)
entire document

A CN 101942424 A (BEIJING UNIVERSITY OF AGRICULTURE) 12 January 2011 1-10 (partially)
(2011-01-12)
entire document

A YAMAMOTO, K. et al. "Contribution of two missense mutations (G71R and Y486D) of the 1-10 (partially)
bilirubin UDP glycosyltransferase (UGT1A1) gene to phenotypes of Gilbert’s syndrome and
Crigler-Najjar syndrome type II"
Biochimica et Biophysica Acta, Vol. 1406, No. 3, 28 April 1998 (1998-04-28),

pp- 267-273

A US 2015315623 A1 (CONAGEN INC.) 05 November 2015 (2015-11-05) 1-10 (partially)
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

08 July 2019 15 August 2019

Name and mailing address of the ISA/CN Authorized officer

National Intellectual Property Administration, PRC (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
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China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2018/115937

Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search

only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

[1] Invention 1: claims 1-10 (partially); which relates to a UDP-glucanotransferase mutant, the amino acid sequence
of the mutant is mutated at position 69 of the amino acid sequence shown in SEQ ID NO: 2; and corresponding
recombinant vectors and recombinant cells or recombinant microorganisms and the application thereof in
preparation of stevioside, and a corresponding method of preparing stevioside D.

[2] Invention 2: claims 1-10 (partially); which has the same subject matter as Invention 1, but the mutation site
involved is 148th;

[3] Invention 3: claims 1-10 (partially); which has the same subject matter as Invention 1, but the mutation site
involved is 244th;

[4] Invention 4: claims 1-10 (partially); which has the same subject matter as Invention 1, but the mutation site
involved is 251th;

[S] Invention 5: claims 1-10 (partially); which has the same subject matter as Invention 1, but the mutation site
involved is 252th;

[6] Invention 6: claims 1-10 (partially); which has the same subject matter as Invention 1, but the mutation site
involved is 255th;

[7] Invention 7: claims 1-10 (partially); which has the same subject matter as Invention 1, but the mutation site
involved is 368th;

[8] Invention 8: claims 1-10 (partially); which has the same subject matter as Invention 1, but the mutation site
involved is 426th;

[9] Invention 9: claims 1-10 (partially); which has the same subject matter as Invention 1, but the mutation site
involved is 432th;

[10] The same or corresponding technical feature between claims 1-9 is: point mutation is performed on the UDP-
glucanotransferase shown in SEQ ID NO: 2 to obtain a mutant with improved enzyme activity. However, UGT
enzyme OsUGT1-2 shown in SEQ ID NO: 7 and a series of point mutants with improved enzyme activity of the
rearrangement of the enzyme are disclosed in the prior art such as Document 1 (CN107109453 A, published on
09 August 2017) (see claim 7, description, paragraphs 158 and 159, and figures 24 and 25). Upon comparison,
SEQ ID NO: 7 of Document 1 is completely the same as SEQ ID NO: 2 of the present application. Hence, the
same or corresponding technical feature between claims 1-9 is disclosed in Document 1, and therefore, these
inventions do not share the same or corresponding special technical feature, do not comply with the requirement
of unity of invention, and therefore do not comply with PCT Rule 13.1.

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.: Claims 1-10 (partially); the invention relates to
a UDP-glucanotransferase mutant, the amino acid sequence of the mutant is mutated at position 69 of the amino acid
sequence shown in SEQ ID NO: 2; and corresponding recombinant vectors and recombinant cells or recombinant
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stevioside D.

payment of a protest fee.

microorganisms and the application thereof in preparation of stevioside, and a corresponding method of preparing

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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