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ETHAXEERLBEEREL VIGS #
ARIEF

‘ ’*, ”*a‘&ru°,’ S F]"a‘ P_,a"‘—,
gk, & YL IERY, R F EEEY BLL ¥EWS
Era
o E R by YRR B S S 5 R B R ST B b s R, BT 100093; 2 EEREBEREE, b
B 100049; P H AR SRR, (R E S 266109; * TUG E 14 X AR B9 0, hrgt 850032)

B E. W} (Paeonia suffruticosa Andrews) 160 IL2EFEABF R RN, (HIEHICEHAL AL 14k
. FEUCEASCEEE M Th A3 UE AR FH AR AT 541E . R AR SF X B 737k 413 Fi 418 bp 1
B PIIE IR S B R S M WL N PsUF3GT M PsUFSGT, it VIGS Rik#iik, FH - FHE ZACEAL:

RN H B3 REATITER . 455K, PsUF3GT f1 PsUFSGT (ARG BN b CERITIATE, B34
JE 15 min) FIAEBET CEHIEIE, ZL2SHMIE 10 min) 205 LA 8 R ab BEAE BE h CBSTT WAL I, BT

J& 10 min) FEEREA CEHHTEME, TTZSHHIE 15 min) FRIE T 65.0%F1 85.0%; LB A S AL T 15 &4 Mk
KT 24.2%1 28.2%, JLHIEEETT HAAE I CEL A HIE 15 min) A 3G BUBEFFFFR T 92.2%, WL (K
ZEHYE 10 min) ALEE S 3GSG AU RRC T 54.9 %o HIL3RAS T UUBk PsUF3GT M PsUFSGT MG HMA R
DU T S B A6 3 A AR 1 A2 MR, L9205 10 ~ 15 min Ji5, BT £ 87K TR 7R 1d (8 C,
I 60%); R 23 ~ 25 C. W% 60%MHIE, JGHIETR 3 d J5nl AR 238 . ARG P
LI VIGS A F A e CERAE I 1 PO URIE R, A P SR R D R0 E 2 SLAE T ) 23 LRI R B8 T

JEA.
KEIF: M e, VIGS; BRI EEIEN (UFGD); ThAERAE
FESES: S685.11 ERFRERS: A WEHHS: 0513-353X (2018) 01-0168-09
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Abstract: Considerable progress has been made on the phytochemical basis of flower color formation
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on tree peony (Paeonia suffruticosa Andrews) . However, due to lack of genetic transformation system,
function of the genes related to flower color formation has to be characterized using other model plant
systems. We utilized virus induced gene silencing (VIGS) for establishing the functional characterizing
technique to study UDP-glucose: flavonoid glycosyltransferases (UFGTs) genes in tree peony. The
fragments with 413 bp and 418 bp length with a putatively conserved domain of PsUF3GT and PsUF5GT
were selected for constructing VIGS recombinant vectors, respectively. Nine treatments with two factors
and three levels were conducted to test the gene silencing effects. The results showed that the expression
level of PsUF3GT after infiltrating petals of blooming for 15 min, or the expression level of PsUF5GT
after infiltrating petals of bud stage for 10 min, were reduced 65.0% and 85.0% as compared with that of
control petals of blooming or bud stage infiltrated using empty vectors for 10 min or 15 min, respectively.
Meanwhile, total anthocyanins content in petal blotch were also decreased 24.2% and 28.2% after
treatment of flowers at blooming or bud stage by infiltration for 15 min or 10 min, respectively, in which,
cyanidin 3-O-glucoside reduced 92.2% in petals at blooming stage infiltrated for 15 min and cyanidin
3,5-O-diglucoside reduced 54.9 % in petals at bud staged infiltrated for 10 min. Therefore, an optimal
VIGS system has been established in tree peony, namely, flowers at blooming or bud stage were subjected
to vacuum infiltration for 10 - 15 min, then kept in dark for 1 d at 8 C with relative 60% humidity,
afterwards, kept at 23 - 25 C with normal light and relative 60% humidity for 3 d, then, treated samples
could be used for further functional characterization of the silenced genes. Our VIGS method would be
beneficial to functional characterization of the genes related to flower color formation, and study the
molecular mechanism of flower color variation.

Keywords: tree peony; flower color; VIGS; flavonoid; UDP-glucose; flavonoid glycosyltransferases

(UFGTs); functional characterization

$ P} (Paeonia suffruticosa Andrews) R EATE UL 2Z LRI T IR, TEEh &4 12 Fide
T, HARAIER 3 - WAPET (Pg3G). K% 3,5 - “HIAMHT (Pg3G5G). KEH%E 3 -
AR (Cy3G). KEHFE 3,5 - “HAN (Cy3G5G). AjZifes 3 - M4 (Pn3G) FIAj
EE 3,5 - AP (Pn3G5G) & F ML TH 1 (Wang etal., 2001, 2004; 5K&0d 55, 20065
AR, 20100 HEPHERES SR, JUIORVGARAL PRSI RE, FEEES BT S AR 1 BB, AN
TIHFANE, 07 HAABER AE A SRR I AR 2 — o XL PHE I (O BE 5 o0 A6 75 2
H Pn3G5G. Cy3G5G 1 Cy3G 41/, Pn3G iR (&, JLFAT Pg Bt ZR, HEMALIEELE Cy bl
T IR AE T 1 & B T st i E 225 (Wang etal., 2001, 2004). Zhang %5 (2007)
ST T 35 ANPGALH PSRRI AL S ALK, BEH LA Cy3G A, JEBELL Pn3GSG o, BEHIHTE
A U SRR

U S A T — R E IR =, W TR A RIS — P TR s, LA
INEAEAN M A AR E M AR IE IR AL I Bt CHIEAIX AR, 20115 FRFES %, 2016). K#
P B 7 A0 R BE L R Il (UDP-glucose: flavonoid glycosyltransferases, UFGTs) 58 %, HpEBEAAA
T AR PE (nucleotide sugar, Uridine diphosphate, UDP), 41 UDP - #4555 . i 5 R I A2
P8 KR A FE N Bronzel , Ho4nfis 2Rl UDP - BEIL#4F5 1 (Dooner & Nelson, 1997), T4
FEARZAEY P ORI T R BB S R B E N, 0 oK e, JRH AN 22455 1) UF3GT (Schiefelbein
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etal., 1985; Martinetal., 1991; Tanakaetal., 1996; Moritaetal., 2015), NIEIHAE %] UF5GT
& (Nakatsuka et al., 2008; Yangetal., 2014). b4k, 76 HZ ikt —RbEsE BB L E 1
5-0 - PG 4k s6 3 - 0 - BT 3,5 - X - O - LT, BRI H 51631 3GT - M
5GT - BEEFER WG 5 W B AR (Ogata et al., 2005). o] WAEASFE R, S8 BB 40 16 ik
BRI AE 2 FEVE I B KSR R A o AL PR s (ISR 1) & oA il o A DGl I A
O e IR IE M (JHBE %%, 2010, 2011; Du et al., 2015; Zhao et al., 2015), S ikt
o T il DL SR 5 10 R LA 3

PP AR RN R A AR RME, R WL A AR R W RE T BE DR AR GG UF 4 P13 R
(MIThEE, AFAEBOARNMSN . TP NS AR W BT AETTEE 3 ~ 4 EMIR], T ARAH OG0 38 20 5 e R e
Ko WEEHFIERPUER VIGS (Virus-induced gene silencing) S T 4 5K & I 1) —Fh 5 55 i JE AT ER
M%, w5 A mRNA JFHR SERR#R (Ratcliff et al., 2001). VIGS S 4 —Fh iR i 5 1) it
FR2F BB AR N TR R I B 66 5T (Purkayastha & Dasgupta, 2009), UHEMi#EE > (Hsieh et al.,
2013). #%&A2f (Broderick & Jones, 2014). HZ* (Liietal., 2014) I (UM 45, 2016) %5,
MEAR . #E A B MRS, R VIGS RS H MR DB R BRI R, AT fE2 v IR}
TH A A A DR RS 1) T B

FIFH R 5 B AR S [ T LT 208 5 Wb S i B Wi S (K] PsUF3GT F1 PsUFSGT (PR SF X BEAE R 3
FERE TRV2 #ifk, BT VIGS VIBMA R, AR RK T X IR R I8 | A AEH 1
o AWFTUE FRT P LR DI REMT U RAT R, WA RN AP BETE B 23 WL B e T 5
fitlio

1 ARSI

1.1 ##

RPEH S CH AP (Paeonia suffruticosa ‘ Qinghaihu Yinbo’ ) A&AH T [E BF £ BE dE P97
PP AT 2R e s, LR A th, AP B, AEBER O AR A, BRI A 4
Fl: RTEHGH 3 - WARTT (Cy3G). KT HK 3,5 - AR (Cy3G5G). A2qE % 3 - Hi%imE
T (Pn3G) FATZ{EEE 3,5 - %M1 (Pn3G5G) (Zhang etal., 2007).

VIGS Ak F 05 245 154044 (tobacco rattle virus, TRV), TRVI/TRV2 g+ [ R ME K240
TR R o R B AR B S0 5 B S R s, BU4E B2 Tian 46 (2014) [3CHR. AT FHFRHE S R
FHE -3 - BT (Cy3G) W4 H ik [E Extrasynthese /A#] (Genay, France).

1.2 HEE=EE

FEIE L RNA [ E 2 AR 77 &0 ] 45317 [RNAprep Pure Plant Kit, FastQuant cDNA KAR/EAL
B (bm) BARAA ] MIEAILEEE S 3GT F1 5GT eyl it by Fifs ) w B
(AQZ26785. ARA67360 Fl AF171902) . H T VIGS Uik PsUF3GT Rl PsUFSGT F B il b
NS IR BamH 1 1 Xho 1 BV 55

TSI NE 1.
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Table 1 Primer lists and related information used in this study

iz iy 5975 (5'-3D K% /bp
Purpose Code Primer sequence Length
qRT-PCR 3GT F: TGGGGTTGCCTTTTTATGGTCACTT; R: TCCACCTCCGATACTCTCTA 198
5GT F: TCGTTTGGAAGCGTCTCTGTTTTAC; R: CCATTCCTTGCTTTTCCAAATCTTC 169
% Reference PsTub F: GCACCAAAGAAGTGGACGAACAAAT; R: AGTAAACTGTTCACTCACACGCCTG 183
FHE e A9 PCR check  TRV1  F: TTACAGGTTATTTGGGCTAG; R: CCGGGTTCAATTCCTTATC 646
for positive clone TRV2  F: TGGGAGATGATACGCTGTT; R: CCTAAAACTTCAGACACG 280
AR Vector construction 3GT-V. F: AAGGATCCCATGGCTCAATGACCAAAAGGCTAA; 413
R: TTACTCGAGCATTCTTCGTAAATACT CCACCGTCG
5GT-V F: AAGGATCCTTTGGAAAAGCAAGGAATGGTGGTG; 418
R: ACGCTCGAGTCACAAATCACCACC TTTCCCCACC

e N RIZ AR R D) L5

Note: Underline indicated restriction enzyme cutting sites.

1.3 VIGS {K&EL

K =R =PRI R I 9 ANMEEEEAT VIGS K. ek &N R REIT I (B,
AEBEEBAEM A ) TP BEAGERL, AEREa el A, Y (BURA M, JEREOIEl
WL 3K LIRS IR 251 3 NUKF4r 51 104 15 FiT 20 min.

TRV2-3GT M1 TRV2-5GT Jy HARFE, A [ TRV2 25 844 0 W (% 2), 4k )77 | Tian
S5 (2014) ALYk, ERBEBIIMOIGHE Aso = 1.0, pTRV2-3/5GT. pTRVI FI pTRV2 B
Agoo THAHIA o ¥f pTRV2-3/5GT F pTRVI pTRV2 Fl pTRVI BEHIEZARILL 1: 1 435S, KA HE
4h.

B FHEZET 5 em FERREY R, A0 E T 9 MEEE BT, hEASE 0.7 atm, fURACEE, 27
TR BB 3 254k, HAEES  RRS FIARIEH 258 T KEYE, RBRZ R, fei T
KT, 8°C, M 60%, WEEEIR 1d; XA 23~25 C, MXEL 60% /4T, 1IEH T
B9t 3 do 12U 4 d J5 RFE, EACIERIBEES S AEBEER 020 TF o EEAEMEAE A RNA SRR IRE AR 4
FHIRFEA, RNA FIFEAE T AT E G AT - 80 C, (i@ FEARZ R R TIPS IR AT
TAREA A 2 E R H R R 2R IAIK LA AR T T AR S s AR T X IR A8tk . AT AEBE 6 4
BT, MR Q5 GBS AL o M o it

14 ERRESH

FEHEIA TSI Du %5 (2015 , FEEUITAFE A RNA, JHRFESEE cDNA, 1Eh 958 7t
PCR IR, FAK 7722 k70 £ 3t B 4T [FastQuant cDNA 1 SYBR Green, KM AR (dbnt)
AERAF T R 2T (Livak) 755 SEI 9856 2 8 PCR XK P ALK MG &L &, LA PsTubulin
YENAN S (Duetal., 2015). KAEINBE S AEBE 0 FFEAT RIKE AN, 4 3 IRAEWFELZR 3 K
BAEL.

1.5 BISEFENE
PR S AE B B S LB T 1 (Lietal.,, 2009) o XM Dionex HPLC-DAD %3 #1 245, {4

WAL TSK gel ODS-80Ts QA, 4.6 mm (N42) x 150 mm (#1K:)  (HA Tosoh FRi&tt) o &£
T E A B 2 AT 2 ] Zhang 45 (2007) F1 Li 55 (2009) (1773 . FIH Agilent 1100 LC/MSD Trap
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VL U5 AL (Agilent Technologies, Palo Alto, CA, USA) #EAT HPLC 4hH7. rik sl K74 %
3-0-HMHERT (Cy3G) , WY E &k HAeH 552 (Wang et al., 2001) . SEHFHSE
TA (mAU) =0.0012[Cy3G (ug-mL™") ]+0.0121, R*=0.994, 5 H U mg - g’ THAEM T
A Chameleon 4 (Ver. 6.60) 7 #T45 % .

1.6 HIES

62 B PCR AL 100 2 Fdis K FH #4F SPSS 13.0 v (SPSS Inc., Chicago, IL) BT & 1 2
0T (P <0.05) K H] Excel 2007 ZEAT 8l 70 S 21 36, FH] DNAMANS.0 S22 FL 93k Chttps:
//www.ncbi.nlm. nih.gov/) s S5 BEAT 2 07

2 HEREHT

2.1 PsUF3GT # PsUFSGT %8 |+ Bg 8952 FE AN R 51 43 4

MR L RS 1 M) PsUF3GT $E R B B2 413 bp, XHEIN 2 65 (K 2 L 1R J 7> 51 E4T Blast P
ST, SEHST (P delavayi) [FIJRFFHIIETT T 3 - O - HEEHE A5 PAA3GT _AQZ26785 Al PSUF3GT _
ARA67360) FILLE A 94%F1 89%- 7% (Vitis vinifera, VVUF3GT _BAB41024) F1214 (Lonicera
Jjaponica, LJA3GT_ALL32290) [fJ5 /7 FIAHALLE 73 14 69%H1 66% o F HITE 2 19 45 3 A+ (http: //prosite.
expasy.org/mydomains/) 734, HJE T Glycosyltransferase GTB_type %K%, ¥4 PSPG #£J¥ (plant
secondary product glycosyltransferase box, & 1),

WLNDQKAESV AYISFGTAAT PPPTEILATA EALEASGVAF LWSLKDHLNV HLPKGEFLDKT RACGMVVPWA
POLOILAHGA VGVFITHCGW NSVLESIGGG VPMICRPFFG DQKLNACMVE DVWEIGVKID GGVETKN

1 PsUF3GT R BZHBRIEN RS EERFT]
FRIZ R R PSPG JE)7.
Fig.1 The deduced amino acid sequences of the target fragment of PsUF3GT
Underline indicated plant secondary product glycosyltransferase box (PSPG-box) .

) PsUFSGT #8  Be K4 418 bp, 5472 (Paeonia lactiflora, TEHAEE 5 - O - WEIEFEAL i,
PIF5GT_AF171902) Fl 4t P} (P, delavayi, PAFSGT ARA67364) [ FEAIAHIYE S 50 99%A1 71%,
5374 (Petunia x hybrida, {51 5 - O - LM, PhASGT _BAA89009) [wlJs ¥ 4 AHALYE A
73%. FIFHAELL L84 (http: //prosite.expasy.org/mydomains/) 7347, HJ&E T Glycosyl-transferase
GTB_type HBF %, HEILFELE 337 ~ 380 A4 UDPG (UDP-glycosyltransferases) $74E/741 (& 2).

LEKQGMVVPW CNQLEVLSHK SVGCEFLTHCG WNSSLESLVC GVPVVAFPQW ADQATNAKLI EDVWKTGVRM

VVNEDGVVEG CEIKRCLEMV MGGGERGEEM RRNVEKWKEL AREAVKDGES SDKNLKAFVN EVGKGGDL *

B2 PsUF5GT$B R BRI REB R S EBL R 51
TR R UDPG L7 41
Fig.2 The deduced amino acid sequences of the target fragment of PsUF5GT

Underline indicated UDPG characteristic sequence.



EPORHE, A HEL, ITEE, OB W, TR, XBre, AW,
T TP TR SE L B B SE R 3T VIGS HiARIR R,
il 2;244), 2018, 45(1): 168 - 176.

Frk

173

2.2 VIGS nE UFGTs R&REIL

22.1 LM ILEK PsUFGT J& ¢ k55

R AT B4 s7 X Bk 20504 413 Al 418 bp [ PsUF3GT M PsUFSGT F:I8 F Bek i TRV2
Bk, HTUUERH R 8 =3 =K 9 MRES AL, 38 UFGT JE R PUER 1) e HE AL B 41
TR LR RIE BT b (3K 2).

T AN A AL FRAE I A B 5 AR B PsUF3GT Al PsUFSGT RN R IE B KL, 9 MbPEh,
BEIFIAAE 2 FLA g 15 min (AEBE 2) PUER PsUF3GT 2, HEIARAER P I HE, iR
TR BT WIAC I FL A HIE 10 min GREE 1D, PEIFWIE B8 20 min 0 6) RITE WAL 5T
HIPE 15 min EFE 8), HIBRIK T 65.0%. 45.0%K1 71.0%, {HAEAEREh R i5 B ¥ W& K.
T WM E A HUE 10 min YUER PsUFSGT J5 (Ab3E 7), HAEAEBEH Rk B FGR %, thALH 8 [F
KT 85.0% (3% 2). Wk, PsUF3GT WisAEDTERAb R4 A 2K BT I AL L 98 15 min; 1
PsUF5GT Wi AEDTUER AL B4 2 75 S I AL 2 il 98 10 min.

£2 TRKIETE PsUFGT RHAEMDMRIAE
Table 2 Relative expression levels of petals after silencing PsUFGT by VIGS treatment

CH N g F)/min - AbFE HEEER PsUF3GT &t 5 PsUFSGT ®ik &

Stage Infiltration Treatment  Target gene  KF Blotch JEBE Non-blotch B Blotch 4 BE Non-blotch

B IF I Blooming 10 1 TRV2 1.00 £ 0.07 cd 1.00£0.10 cd 1.00£0.01 b 1.01+£0.16 b
15 2 TRV2-3GT 0.35+0.06 f 1.23+£0.23 ¢ 1.00£0.13b 0.91 +£0.07 be
20 3 TRV2-5GT 1.32+0.04 b 324+027a 141+0.12a 1.10+0.12b

- JF 1 Semi-blooming 10 4 TRV2-3GT  1.76+0.15a  148+0.10bc  029+0.01d 0.5 £0.05 be
15 5 TRV2-5GT 0.79 £ 0.09 de 1.99+£0.33b 0.54+£0.05¢ 1.20+£0.05b
20 6 TRV2 0.64+0.03¢ 1.02 £0.09 cd 0.24+£0.02d 0.21+0.02¢

1 Bud 10 7 TRV2-5GT 1.69+£0.11 a 272+020a 0.72+0.05¢ 0.85+0.08 be
15 8 TRV2 1.21£0.11 be 043+0.23d 0.17+0.03d 5.67+037a
20 9 TRV2-3GT 1.10+£0.12 be 091+£0.17 c¢d 035+0.01d 1.00+£0.59b

222 B PsUFGT B #ftse s fbh 194 %

Xt 9 AMARBAERE P AT H AL RS BT TIE (R 3), g R SRR P05 R RIEA—
o B EETFUIEME R AiNE 15 min CREBE 2) AP IF e S g AL BE 10min (AEPE 4) )5, T
PO A 3R . F B AL BE 10 min J5 ) T Y]

R PsUF3GT FIAeBE Al s 1 4 PPAEs 1
T (R 1D KT 24.2%, PR Z M2 Pn3G N 20.0%, U Cy3G.

FEPE R AT

Table 3 Anthocyanin component and content of petal blotch after silencing PsUFGT by VIGS treatment

ty A Bl
lrlllxl‘ljl%

£3 TELPRR PsUFGT RHAEHMBEFTERSAME R

RE W H HgERS Al/min - 4B AR FEA WHTRS AR (mg-gh)

Stage Infiltration Treatment Target gene  Cy3G5G Cy3G Pn3G5G Pn3G

A& I3 Blooming 10 1 TRV2 0.26+0.02a 0.92+0.04 a 0.93+0.04a 13.68+0.31a
15 2 TRV2-3GT 0.18£0.06ab  0.56+0.28 abc 0.71+£0.15ab  10.52+2.36 ab
20 3 TRV2-5GT 0.16£0.01 bc  0.63+0.01 ab 0.68+0.03 abc 10.04+0.37b

|- FF 1 Semi-blooming 10 4 TRV2-3GT 0.05+0.01d 0.46 +0.02 be 0.79+0.11ab 4.92+0.18 cd
15 5 TRV2-5GT 0.08+0cd 0.38+0.02 be 0.59+0.08 bed 5.91+0.84c
20 6 TRV2 0.02+0d 0.34+0.02 be 0.54+0.04 bed 1.88+0.06d

i 4 Bud 10 7 TRV2-5GT 0.02+0d 0.17+0.01 ¢ 028+0.01d 1.53+0d
15 8 TRV2 0.03£0.01d 0.25+0.07 be 0.37+£0.08cd 1.90+0.44d
20 9 TRV2-3GT 0.03+0d 0.39+0.06 be 0.63£0.09 abc 2.82+0.37 cd
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Pn3G5G. Cy3G5G, 7MlA 2.3% 1.4%F1 0.1%; 3G BUBEHFEKT 92.2%, 3G5G BB T 7.8%.
FF 3 IAE I 2L 498 10 min YUER PsUFSGT (K03 7), JLBEARCINHE 1) 4 PP i 1 5 2 Lok B
TRAAT A HUE 15 min FFEIAERE (0P 8) HIEAK T 28.2%, H A FR(KE 2 172 Pn3G 2 12.5%,
HUGE Pn3G5G. Cy3G5G. Cy3G 73 BB T 9.3%. 6.1%A110.01%; H:rf 3G5G BUBEFFLLXf i (4b
T 8) PN T 54.9%, 1 3G BUBFF AL T 45.1%.

3 e

R0 VIGS VTR IR ZRAR 2 o 1 50 R UTBREE R B BRI B (3 B, AT AFFT 45 SRR ]
300 ~ 500 bp A BAIDTER SR fr 4 (Thomas et al., 2001; Luetal., 2003; Burch-Smith et al.,
2004) , AHFFE R S B4R AT X B K JEAE 400 ~ 450 bp Y BERITER FIVE G FE R, BT T 8 4AFH
DUBRACR o antonf e — R e SR R AT DR IS, W FE25 R8P A0 iR ek, ) RLE UK SRR 2 X i
B X B Mg, SRR HRRIE N (il 2%, 2007). RAHHE G 8 TRV h#fk, H
REAT R H bR IS R A R B AR b iR, 3RS R AU (Liu et al., 2002b). £
AWK TRV LR AT R N I, SR FH L5808 Fl v R WA 40y - 358) e SR A AL (142 Qe R R
(Liu et al., 2002a). AHWFFTHAE% T HZd VIGS £ K% 5 (Tian et al,, 2014), KMHE
TIBBDAZRACM, R TR IR G . thah, FIH TRV JUBRIE RS DAE A b X L L A
JEK 2 JL A I B A TR SR A 22 "CEGH SEAR IR &, 432 e M o dpe AR 25 'C 224 (Liu et al.
2002a; Burch-Smith et al., 2004), i FIRNE 55 1A B384 5 Ik DRI BR Py it 5 AR B KT BR R 482 1)
i) (Fuetal., 2006). AWFFAEEIEEFRFIR (25 C) #8 GHXHEE 60%) It FIHT, 3k
3T BRI S . DRI, TR I TR 5 S A s U R SRR IR

EEXI A PEB AR AR A . JCIEIG U FE PRI T REAE M), R I3 —K PR 9 AMREG A2, R
VIGS HEREIIUTER T PsUF3GT 1 PsUF5SGT M. 85 TUiER PsUFGTs 1) VIGS %, RIH]
PsUFGTs BRI~y DX BORE v B, DA sl 35 Al A6 i 462 4 k), 79235 10 ~ 15 min
Ji, BTEETKTR, IR 1d (8 T, W 60%); ZJaHEBE 23~25 C. #E 60%MIFE,
IEH MR 3 d JEBHATR AN 3BT o WFFE S RN R S) UFGTs ZERI DR B € T 254, o5
UEAE P Ho Al E D e L RS (i TR B AR R . R VIGS BOR &) 2 N T 2 FitEd
o CREREE 55, 2016), HAEAEPH B Y e E ], XA PR D RE R PE SR A T RO R

[
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