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M XL H/DNA EEY)—— AT B E-DNA &
HEY——PARITE E A/DNA B AV —— S B4l
b DNA FB——CPER i ——Hiseq ML %4
0T 428 v S A R

1.1. DNA F B RufEHE ;

1.2. 37 whn A Bk

1.3 BRI T8k

1.4, PCR ¥} DNA P9 BOR/MNER: (—Bh
100-300bp, LFEHELFHIEND .

2. HFE: Hlumina “F& 3. SHANA:

3.1 = guit, XA EGE ik . BRI =
reads. KV54;

*Tl i x 3.2 ChlP-seq U F 51l 5% %35 AL S et
Cpﬂ 12 | A | 3.3 ChIP-seq WI/F Reads 754541453 4 [
%E& 5 3.4 5t CHIP Y530 & 42 K48 ( Peak ) HIfE L
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3.5 Peak FHREATIIES GO Thae R &
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1. REE: S/N=15,000; TOF JFETEH: m/z
20-100,000.

2. f/N ERER: 0.6 mL (ff FFRUE 10 mm 295%it)
3. b

4, PRKIEIEE: 200 £ 750 nm, HAEHE R

RICTE FH e e Aar il #5747 2 900 nm)
10 | F456 | 12 A 5L K FARGERE : 30, 60, 240, 1,200+ 2,400+ 12,000-
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6. FIRBKLE: NSRS T-FIRCRET TE 45 &
OBPs-Ji i 4 Ak 7 FER 1T B A OGHREN 1 OBPs (1%
B Ki-7r b OBPs S5k ARl A B 4h &
KER
V9. ALK
1 FF S I A A B b Bobm NP4
2. RGNS SEIR 25 = AR il 77 24h A R
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—. W H
60 NMEMIFEA (W 228l TV d B 52
T AT H R AE
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11 |HEFE| 60 A | AR D
T 1.2 JEORAEZ: 20-100 J3f%, W TR 48 K R o0
% TEE 1.3 MEE X-MaxN AR, S iAE BCRE T

FA/NT 150mm2, el #faeik 125ev, AL
10 92K 72 45 X TG 2 B

2. RERTT EEBRESE EW . A 0.1M, pH7.0 6%
PR 2% MR BERE i =, BFIR 15mins H 1% ERIER
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.2 COG U4 e FE

.3 GO HHE PR R

.4 KEGG H¥s iRt

5 IRGAR HE R % 7 A

=, HAhER:

2
2
2
2
2
2
2
2
2
2.
2
2
2
2
2
2
2
2
2
2

=48 ONT+
AR TT W F
56 Hdh &=, Wl
P o =
100X, FHA<
50M

5717125




0 0O 0O 0 0O P52000020250006DS

Lo A (R0 A 2 b AR 3
2+ RIGNIXT RIS AR AW 7 24h AN fi#
BRI TT %

—. MWL H
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o MK AE B AT N AR
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2. EMBS A WIAEREGIEE, EhniEg E
FEIEAT SCPER A8 S 1 SCE R F o PCR A B
M ACEEAT SCPE R B A 5

B N 115 PO £ 0E o =9 ==L 5 V< o i 9
1T BV

4 M FEEE RS gt EaE A, SRR
FEAE. QC & =;

5 AR HLAR T H EERGE Fa R A 2 R VD AT
TR, SR T 3R G I S S5 A R R

ZNGILE mh  BEESRPERR AN A 0 BRRE 3T S SRR AR R
2t oA A RN 7 AR 5
EATESS 6 FEAKT IS4 T 7 A H IR H N ASAS STRE R g 45 SR 4k
13 | fEEE=L | 300 AN, BEAKE TABEARH NI AR
A T AR 22 R DN s s 2SR I v B 250 bp e Aa
LEZE JEER Q30>90%, FAANFEA (FR7s EON AR R
Pt FFAEEANT 5 Jisk:
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L B A 0 A Ak B b SR 40 5
2. KRIGNAIXS LI S5 W= A i, % 24 h Py R JL
R, 12 h R T &
3. RV LE MRS W B DR — IR ER I
4. BB CBFEEARRTEIG fE. mee
&) 72 h WRAS A EA R TR, RIWTA
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ARESEi FE it OUL T S5 R AR
” %%E 900 N :\Wﬁ&%mﬁﬁ:‘
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4. JEOKAE%: 20-1, 000, 000

5. &M E#2: 0.1-2 kV
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1 FE S A5 A A R b b A 3243t

2+ SRIG NI s a5 s A i, 7 24h IR, g
LI TR
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5. fROtEI R FEARET 600dpi.
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ELE BT

2.1 B s 0 R E AT RSk . TS RS
FAK i &= reads AL FR

2. 2 Lot tr: EoXHRME AR Y A S ERRRA (B
fth 2% 551

3 KA HT

3.1 HERE S

3.2 I AR A3 B

3. 3 FEERI 7 BE AL 2 A
4, LncRNA 73#f

4.1 LncRNA 2347

4.2 LncRNA Fik4r#r

4. 3 BEARK R

4.4 LncRNA FEAR ] 2 57 0 A
4.5 LncRNA 2H &) 1] 2 553 A

4.6 LncRNA KR4 #r

4.7 miRNA A4 T
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5. 1 Hrdk K 7 #fr

5.2 RiLEGIT
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RTINS SEN
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2.4 EE MR E T
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2.6 FERE T

.3 T
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.5 25 LncRNA 5K
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WEEL DT
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4.7.3 Trans 8T
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FFe W A — — R EALINT — — EdE i

8 — — Bl b — — EHLI T — — AEME BT .
2. HANEE

2.1 brAEE S M

2.1 1 J50aER IS uE, BBEH 5 Bk, KEAAT
18bp ). (K &1 reads

2.1.2 Small RNA UK EAigeit

2.1.3 Small RNA 5 genebank F1 Rfam ¥#i M e
XHE B

2.1.4 Small RNA 7EZHFERNH LA

2.1.5 Small RNA 5 exon/intron FJLLNHE B
2.1.6 Small RNA S5EEFHIMLLIHEE

2.1.7 Small RNA 5 miRBase & EWHti CAELEM)
miRNA [ b X}

2.1.8 Small RNA 5 miRBase HFCHI[I miRNA fEE
Xt

2. 1.9 M Mireap X ¥ A VERE) Small RNA #EATH
miRNA T, £2:40%7 miRNA ) — 451

110 %R Se Z0f Small RNA HEAT /> 2R7ERE
.1.11 miRNA fURIZ RS

. 1. 12 miRNA FI 50 Hr

. 1. 13 miRNA FERE7 2t

. 1. 14 miRNA FkBEARE M GAED

2 =S B

2.1 FESLTE] miRNA 2 J ikt

. 2.2 miRNA L PR Pl

. 2.3 miRNA #FER] GO/KEGG Thfg & 5/ Hr

. 2.4 miRNA PRI G 553 BT

.3 LS B b

2.3.1 N5 T miRNA 19 reads 774

2. 3. 2 'R 8 A I VB AE 52 mi RNA TR () 8 3 (R /) A

2. 3.3 miRNA-mRNA if 45 % 2%

[ 22 53R miRNA 122 55 S R (1) R 425 WX 48 2 A, 22 5%
FEIEFER TN 2 526 15 miRNA B#PEE R RS SR L R 71 32, 2
S IA R AN 22 53 250 mi RNA B R R AS 2 R R GO &
L HT, 22 AR R AN 22 3 308 miRNA $EAE R 22 4k
FE R ) KEGG & £ 40 #7]

1) PP B G B A3 B

a) ZERRIEHHT

b)  miRNA-HLIE PR X} 5 %6

¢) cytoscape 78T

d) miRNA ¥ [F] 58 /)53 Hr

DN DD DD DD DN DN DD DD DD DN
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e) FEEZE4 miRNA 140 4T

£) miRNA $ERER )RS &0t

2) ZAFEMKRET (5 1 sk BHIFED

2. 3.4 miRNA-1ncRNA 4% X 4%

1) PP ELEE R B A3 B

a) ZEFRIENH

b)  miRNA-HLIE PR X} 5 %6

¢) cytoscape 7T

d) miRNA ¥ [F] 58 /)5 B

e) JEK 454 miRNA BE 170 #r

2) ZAFEMKRET (5 1 sk BHIFED
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1) PP B G B A3 B

2) ZHHFE S RE T

=. KL RNA () circRNA 7

RGNS

Ly D 2 VAl 5 IR ah Bk UE , £ RRESL P A1 AR
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2. EEXIrHT: EEXIZREAR A SRR (B AR
SEFFHD . WA XIS

3+ MR RNA %58 (find_circ #4)

4, PR RNA SRIEIE A () GO/KEGG/DO/Reactome LfE &
Lot

5. IR RNA Geit CGRAEIGEE. KA 7EFERIZH G
Ak ER A

6. FR RNA FikE &

. FEARKL R

7.1 PCA 43 ¥t

7.2 FHPERE BT

8. IR RNA Z R Rkt (FEA /4 1A]D)

8.1 2= RIFIR RNA Ziit

8.2 ZE IR RNA K 1L A

8.3 Z R IR RNA Fak UK (D
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9. 1 WG BT

1) FRIR RNA 5 miRNA # a5 28 Tl

2) circRNA-miRNA-mRNA [ 2% 32 [&]

9. 2 E A BT

9.2.1 ceRNA W% M 2%

1) mRNA-miRNA-1ncRNA % X 2%

a) ZERARIRSHT

b) ceRNA 44 ¥ 45 14 2
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d) kRIS T IEA G ceRNA X

e) I ceRNA X1 E
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g) ceRNA GO/Pathway DhEEE BT
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1.3 BRI ot = 53 A
1.4 BFERA I A
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2 5SERLF A Fiit
2.1 x5 R g0t
2.2 AR B SGTT
2.3 RS
3 AR Al Fe R
3.1 ARSI T H R
3.2 AR SN 2 B o A i
3.3 mEA A RN
3.4 SNP 25 BLyERE
3.5 SNP IhREVERE
3.6 InDel #5HyER
3.7 InDel IhREVERE
4 BAF SRR 2H (o A
5 A8 AL o
5.1 A F LR ZHH
5.2 A LR ThRe iR
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2.1 B oz 0 R EE AT RSk . TS RS
FAKFi & reads AL

2. 2 Lot tr: HoxH iR Y A S ERRRA (B
fth 2% 551

2. 3 FEF 73t

1) EFREEE

2) PP RN B 43 BT

3) BERI BEALYE 31

2.4 LncRNA 7347

1) LncRNA 73#f

2) LncRNA ik

3) FEARRRHT

4) LncRNA FEATE] 2 5 70 #fr

5) LncRNA #[a][a] % 5 50 Hr

6) LncRNA ZX o

7) miRNA AR

2.5 mRNA 73Kt

1) FEEFE 0

2) RikEGIT

3) FEARRRHT

4) FEA R 2 R #T

5) i ZESF N ZRAEFEARS 257k
K, 2SR RENE, GO Bt E £ CEEBIE.
HEARE., BERSH. ZREESBEED 5 KEGG
e EE T (EEERE. EE£0E. RS,
EREESIBED

6) HABAEMLESHT (PPT 4341

7) GSEA 73H7

2.6 LncRNA 5 mRNA L/ Hr

1) Antisense Z3¥r

2) Cis fEH 4T

2.7 =Rz Bt

2. 7. 1SNP 43 Hr

2.7.2 BNLEMMAL (FFHSHILFAD)

2. 7.3 B ARBYI S (FASHRERFAD

2. 7.4 LncRNA trans {EH#EZE R T (FD 6 MEA)
2. 8 FEHILTE LR 5 0 HT

2. 8. 1. LncRNA £ ik

1) Hri LncRNA ££

2) &I LncRNA £

3) LncRNA #i#k

2.8. 2 FEAR K R

1) FEARTE] PCA 23 #r

2) FEATAHOC R AE AT
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3) BEARREE S

4) HEEMHHEE T

5) /NEEE ST

6) 3B Kl

2.8.3 M

1) #5 LncRNA IR K

2) 5 LncRNA kil

3) Z 5 LncRNA #&

4) ZE5% LncRNA /NEERE Cis 1EFH 0 #r

5) 5t LncRNA Fik

6) #= 5t LncRNA 35 BE

2. 8.4 HHR LncRNA 3 #7

1) H#Fx LncRNA # B 2#r

2) H#x LncRNA 35 B B 43 #r

2.8.5 BB

2.8.6 LncRNA &40 HT: J7 52 i)

2.8.7 LncRNA-mRNA JEIE4:#r

1) Antisense Z3#r

2) Cis 20#r7

3) Trans 73#T

2.9 EHAIHr

2.9. 1 FLFFRILEHE S

1) FIFH STEM 844 2k R 4 IR R A 0o A A R 1 &
#

2) HFEAFERN GO/KEGG ThFE & 4 HT

3) e R LT AED

2.9. 2 BUE LR IR IA M 2 73 At (WGCNA)D

1) F 2 R R IA R AT & 43

2) FEARRIBE T

3) ARHRLIE R A A S HT

4) YRR M i

5) FALEIEL R GO/KEGG ThRE & B4 HT

6) J R [ 1 45 5% 2 9 245 1)

2.9.3 LncRNA-mRNA JEIE4:#r

ZE IR FE RN 2 57 323K LncRNA SEARIE R 2 £E 51 3%
.. Z\RNA WU F

= T E R A

1. FAR L : X RE SR RNA SRE LR BAR B 28 347
¥ W e A — — R EALIN Y — — Ed ik
B — — B i bt — — BV — — AE1E B2
2. HANE

2. 1 brAEE S M

2.1 1 J50aER IS uE, RBEH 5 k. KEAT
18bp [+ Kl &) reads
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2.1.2 Small RNA K E 0 Aigeit

2.1.3 Small RNA 5 genebank F1 Rfam %# M e
XHE B

2.1.4 Small RNA 7EZHFERNAH LA

2.1.5 Small RNA 5 exon/intron FJLLXHE B
2.1.6 Small RNA 5EEFHIMLLIHEE

2.1.7 Small RNA 5 miRBase g EWHti CAELEM)
miRNA 7 b X}

2.1.8 Small RNA 5 miRBase W EI[I miRNA fEE
Xt

2. 1.9 M Mireap X ¥ A VEFE) Small RNA #EATHT
miRNA T, £2:40% miRNA F — k451

1. 10 4% IR SEZHs Small RNA AT 20 287 ERE

.11 miRNA JRIEE St

.12 miRNA fIZ IS Mt

.13 miRNA ER

.14 miRNA REBIXRE M GRED

BRAE BT

1 REFL ] miRNA 22 SpRik 0 #r

.2 miRNA FEEE R Tl

.3 miRNA #EHE K GO/KEGG ThAg
.4 miRNA B IE 2 48 5 A

SE Hil S B Hr

.1 W& T miRNA B reads 2340
3. 2 5 T A S TR AE 52 mi RNA 142 A (R ) AT

2. 3.3 miRNA-mRNA 45 % 2%

[ 72 5 398 miRNA A1 ZE 55 S0 R (1) R 425 IR 48 2 A, 22 5%
FIE R TN 2 526 15 miRNA #PEE R RS SR L (R 71 3¢, 2
S IR HE PR M 22 55 1k mi RNA B R RIS B2 KL R 1) GO &
ELHT, 2RI HE R A 22 3 308 miRNA $EAE R 22 4k
FER ) KEGG & #4307 ]

1) PP B G B A3 B

a) ZEFRIENH

b)  miRNA-#LIE PR X} 5 %6

¢) cytoscape 7T

d) miRNA ¥ [F] 58 /)5 B

e) FEEZE4 miRNA g1 HT

£) miRNA $ERER )RS &0

2) ZAFEMKRET (5 1 sk BHIFED

2. 3.4 miRNA-1ncRNA 4% X 4%

1) PP ELE G B A3 B

a) ZEFRIENH

b)  miRNA-HLIE PR X} 5 %6

¢) cytoscape 7T

ot

W W DN NN DN DN =
o}
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d) miRNA ¥ [F] 58 /)53 B

e) JEK 454 miRNA BEJ120#r

2) ZAFEMKRET (5 1 sk BHIFED

2.3.5 miRNA—circRNA 4% /4%

1) PP ELEE R B A3 B

2) ZHHFE S RE T

=. KL RNA [ circRNA 7

RGNS

Ly D o & VAl 5 IS ah Bk uE , B RRESL P A1 AR
Ji & reads

2. EEXIrHT: EEXIZREAR TS SRR (B AR
SEFFHD . WA XSS

3+ MR RNA %58 (find_circ #4)

4, PR RNA SRIEIE A (1) GO/KEGG/DO/Reactome LfE &
Lot

5. IR RNA Geit CGRAIGLE. KA 7EFERIZH G
=R NI R i)

6. FR RNA FikE &

7. BERKRHT

1) PCA J3#r

2) MR HT

8. MR RNA ZRRIE T (FEA/4HIH])D

1) ZRIPIR RNA Geit

2) ZEFIRIR RNA kil

3) ZRIPIR RNA RIABEL L (GRED

4) ZE 5 MVIR RNA K52 R 1) GO/KEGG/DO/Reac tome T
CEA=E S

9. HIEEFER (circBase) 5k RNA T

9. 1 =z Bt

1) ¥R RNA 5 miRNA # 5] 3¢ £ T

2) circRNA-miRNA-mRNA [ 4% {45 &

9. 2 E LIS B i

9.2.1 ceRNA W#x M %%

1) mRNA-miRNA-1ncRNA 4% /9 2%

a) ZEFRIENH

b) ceRNA #4525 14 43

) fiide mi RNA—HE 3L b ok

d) Jiik R IE EIEAHKE ceRNA Xf

e) & ceRNA X1 E

) ceRNA W 4% 4z B

g) ceRNA GO/Pathway DhEEE B 7HT

h) ceRNA & Hr

2) mRNA-miRNA-circRNA iM% (5 1) sk HAH
ED)
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TRt 0 A Ak B b A gt

R R AR BRI BOAR N SRR o SR st
RIS SRR R, T 24h N R, AR IR H AR R
Ji%o
3 H T b T 3 I e 1), B bR A AT FHTI Y o
A LE A [T P9 ML AR e 301 1) b A9 14t 4 2% 1
BORSHFFMRST, BORBAR A SRR 68
5+ ZOREAR NN RIGNENLL J& S 554, IFR T
Jeftt Tx24 NI EORSCRF,  ZOREAR NP B -

PO, Foeh K-
1. A
2+

20

240 13
T
A
=8 oall]
Pakin

240

1. HEAREER:

FEAR R 240 B H3EREY .

2. DNA #H:

2.1 Jik: wAEH E PR AN, EH T L OtHE
TR SR YD KA. R K ZE 1) DNA $2
HUA . fe iRt pr T & A A S .

2.2 ] XTEEEUT) DNA JEAT A% i :

2.3 WREEARTIN: A RVE (W1 Qubit) A& R E
DNA K .

2.4 AR RIS, P E AR IR
E PN AY e

2.5 SEREEATIN . HEFELE FH B e BE L Rk B B B i
WA DNA F B 5 4

2.6 F3R: TRARFRELH DNA S A4l B 2 o s
WP ESR, FERRAEENI DNA s s (R

aERE. BER/ K.

3. PCR ¥ 38 5 3L FER 2 :

3.1 SEFRIXC I

3.1 401 16S TRNA LR m AR X o2 R g B A X
WA, W V3-V4 X, 5%y 341F/805R B H 554K
CIEZ DR

3.1.2 B ITS X3 CLOZi B BAR X 3, HEFE 1TS1
X B ITS2 X, 5I#)~ ITSIF/ATS2 5% ITS3/ITS4 %%
BCHERAGIYD . EEEH —, TFU A Bt BURYE O
KRB E -

3.2 HALHbR: WFRZESNTHE . FE e kR (n
amoA, nifH, phoD %5). W EFZH B E R 4H, 15 B g
H EAR B SR AR AR B2

3.3 5IME SR {8 A Barcode AN 5422 3k RS S 1k 5
Y. wRESIMTINE R

34PCR A R 517 A SR DNA RA&H, itk
NAR R GIEAEL, e R PR B ek 4 18 22 A A A
e TEIRALEAN PCR F2/7 .

3.4.1 CREREE: X PCR =ik AT4ifth. w&E (%
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EEVE) W—LIR A, #E llumina “F & 35 0 = 5
BT SCREM T 15 TR e il 5.

3.4.2 SRS AR I 1Y) SC R JEAT A oA
343 RFEERM:  Qubit &

3.4.4 FBORK/N AR . 2048 F E sl 4k H ik ORI
SR BORAN oy A 2 B A T

3.4.5qPCR JE&: H T HEHHIE XA ROREE, Hifk
R A .

4. 1B T«

4.1 F & : 4 H [umina NovaSeq 6000 &
[llumina MiSeq V& (il Eds & 75 KikH). hikik
¥ NovaSeq ARG 5 il st A A ROAS . PR B FE 48
MAEEREGEIRT & .

4.2 M7 Xl (Paired-End, PE).

4.3 S MR AL R AR XK FERR T, 18 H ER PE250
of PE300. 540, 40 V3-V4 [X%) 460bp, PE300 W]
U .

4.4 B R TR

4.4.1 B FEAR N B ARA 83 & (Clean Data).
AR UE: 40 16S = 50,000 - 80,000 %4 %% 7 41l
(Reads) FFEA; EH ITS = 60,000 - 100,000 645
RO HVEFREA (E T ITS XY AR IEH AT 16S).
4.4.2 MRS F YRR (Gb), FFU B U 4 e ) %
FEA

4.4.3 JREER W P MR 55 7 5 S I S5 46 2 (Raw
Data) HIEALHRE (7 Q20, Q30, GC . Reads
ISEXZiTE- DR

5GBS M

5.1 JRAGHE Ab

5.1.1 [ FAAE (A0 QIIME 2, mothur, DADA2)
1T IE A E e o 4

512 BRATE: KBRMEFE Reads. ZBR5I WAk
A BBREREE.

5.1.3 £ E R E R 2075 (Clean Reads) .

5.1.4 OTU/ASV FH 5FF%:

5.1.5 Jiikiktt:

5.1.5.10TU %3 1E 97%MLLE K TR, 4
B OTU #£. 752:F4% singleton OTUs. ASV A% {# ]
DADAZ2, Deblur, UNOISE 4§ 5 7% H # 4= i Amplicon
Sequence Variants (ASVs)

5.1.5.2 WPy e

(D Hdli e B &R USRS EHREE .
(2) 4078 16S:  SILVA (v138/v140), Greengenes
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(v13.5), 5 RDP (v16) ##)%.

(3) B ITS: UNITE (v8.2/v9.0), ITSoneDB, &\
RDP ¥ /%

(4) FRTH. ffH 552 (W QIME2 1
‘feature-classifier', RDP Classifier, BLAST+) #4174
Fhor KRR GBI RSB BUMIKT).

(5) BEERME: REAHAEGERE (W=0.7).
5.1.5.3 B4 HT 25

(1) a ZRAMEHT: THEIEEOEBUS FEA/ AL T
YIREVE 3-8 FEFR 50 (I Observed OTUs/ASVs, Chaol,
ACE) M Z 482 (41 Shannon, Simpson, Pielou's
evenness ) o f& it 45 1 K I 45 R (W ANOVA,
Kruskal-Wallis ).

(2) B Z kM2 M. # T Bray-Curtis,
Unweighted/Weighted Unifrac (75 £ 44t 240K & # 3
PF) BEESAERE, HEATEAAR T (PCoA). FEEREZE
HERJZ5rHT (NMDS). fRAt T Hifb EIE (Fa& A
SHD) RS (1 PERMANOVA, ANOSIM) 45
B VPG ) 2 R B

(3) BRI T 1% 2K (7. . H.
B @) YRR 3= B HES AR B B R
HAMBALHAFO RSB (T, BT,
FFEAYI A S (Heatmap ).

(4) Z5WFo3#r: [ LEfSe (LDA Effect Size) 7
MR 4] B 225 22 S AR AR B ORI &K
PO, ARt LDA fH 4: A5 AR B A R A 2

(Cladogram). BYfiH Metastats, STAMP, DESeq2 (%%
T ASV) ST R YA F T 2 R R E L,
et PEAAE S P{E (W FDR).

(5) B/PTIESHT A WAEYBEE DR . K
T 168 Hidls, {H PICRUSt2, Tax4Fun2 Tl 4 i A
W HIThRE A (KEGG Pathway, COG %5 ); 3T ITS
4, {F/H FUNGuild Tl 32 5 (s FR 2R AR S T
B ClmJRind . AR AR,

(6) MEH ¥ RECHr: BTG
Spearman/Pearson). JUARZMT (RDA). HLiEXF B 53 4

(CCA). Mantel test. £t 7 FEMA (SEM) 4§, 5
INAEYIRETE SRR TR R OC R o SRAEAHOE
K2 (U1 RDA/CCA XU K. FHPERED.

(7 SLRAMZE T MEMAEYILRERML (T
SparCC, MENA, CoNet 5), iR %8R (Keystone
taxa). fRERGEM, SHTRIGILINEME (AT, R
KERH.

(8) BEMLARMREENLES 22 700 H T R AR R
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PSS it

(9 R JE AR LT . el DG SRR B (48
W HED WS CRRE R R Ry i e
FHIEJE /P o

6. HHEAAT:

6.1 JRAEHE : FRAETE R R AL EE 1 JE LG B
(FASTQ #%3).

6.2 [ #E -

(1) Jii#%J5 1) Clean Data (FASTQ #%3X).

(2) OTU/ASV #3#iFZE (BIOM ¥ RE e AR ).
(3) VIFERR (B0IKP).

(B UE D R G R E WSO AT Unifrac BEES) .
(5) a ZRMRBUTELSRE.

(6) B ZHEVEIE BHEFE.

6.3 BT R

(D) 528N HiRE: PDF &R, WEFH ML
PIVELHEIA . FTEZORLEE MR gs R, KR
FILAEW R . A5 MG B R, 18F
Al SRR SOR RN

(2) FrairEER: R4 T giE i < = B X C
PDF, EPS, SVG) il = i & 47 B % 5 (4 PNG, TIFF, 43
HEFE =300 dpi)s

(3) /riras LR MZESYMIIR. e 45
RE. HER TR RKSE (Excel B CSV #£:0.
8. FHAhZEK:

(1) ity BRI Ak 38 SR A 3

(2) RGN s258 45 R = A i, 75 24 h NI R
FARE, T2 h NIRRT &

(3) 7KIBTENRSS HA A 2D FE t— IR AR BRI

(4) FERRME 7@ CRFEEAR T g, s, e
PEEE) 72 h WA 4 B A B SR T &, RIWTT
AR A IEER, DNRIEERLYTE, gk
W) 77 38 BLA R, SR 7 A B8 49 2 155 DL B SR B A
T A% 5

(5) FFES R A%, HBUAS I R AR Rk 2
SIS E R ISARAE) AR S BT R SR AR
HE M.

21

240 14l
+IEAR
W 2
far il 73
Hr

240

L FEAER: FEASE: 240 Bl HIEFEA

2. AR FEIL:

2.1 J7ik: AUE S BAIE R | & T AR R i
HARE P SR HUT 5

22 HEFFTTiE: SRR S IEAIREGE CnHEE/ K.
BE/ZHEK S & NARIIIRBURSE ), Sifimie. B
BOEDR, YRR TR
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UiHSRECA A LB, SBIR IR ISR SCEE SR
2.3 4% 48 H [R5 2 P b5 (Internal Standards, 1S):
TESRHUAT NN B A R 2R T (B BRmstE) 1
o R REbmid bR (i C13, N1S fridtb &40, H
TSR AR e MRS e AR E . TR
Pt H AR B o

2.4 WREEE: AR AFERTE B L
W RS, FIEHEAR (QC): KT E frlBEALE
wVR A, Hil# i (Quality Control, QC) FEA, QC
FEART S5 RFIAEAR — R 28 5w AL BE RN 2) T iR
F TP A R G AR e PRI BHs S M

2.5 TR HRFEEUNCR A . B, HORBR >
BeEfRFnFeAt . RIS DS HEHBEHE, HTaEw
BATIRAE . B s AL (kR GC-MS).

3. KT G R A

3.0 P EIERE: WA G- PR E (LC-HRMS) |
i, R A 24 (UHPLC). Jit: &5
PR R T R A

3.2 B 2 E I OE & B (BSTH)
s FAE s (BSI-) K.

3.3 HM B HdE K B R 5 (Data Dependent
Acquisition, DDA ) 1/ 5% # #f5 9F 4K #fi R #£ ( Data
Independent Acquisition, DIA, %1 SWATH, MSE), 5%
e FR B 5 DDA (H A %EE) A DIA (H
THEAEmMKLEYIER). W RER R,

3.4 B fli RESH:

(D WHEAFIAHEEE (0 LC-MS: m/z 70-1050) .
() MABETFIRSE CRE. SR, gE%).
(3) DDA #0 N BB A H BB 1 3% 200 5 B A
SIASHRRR ], EREEE (CE) %,

(4) DIA 0 3E A B A 3 7 5 10 98 5 AR

EAdia
3.5 AR ER:

(1) QC FEARZEH: LM, &orHr [X] A
5-10 AN SERRHEAJSHA— QC FEA, T Mz
AR E .

(2) RGUEH NI : T A6 T 771817 R E AT
MAREA

(3) HE T SRR T QC FEARMIFAEHR S,
AFAATRT: B FRE (TIC) EEE. (REH K
RS SRR/ AN RSD% i R SR M 7
QC 1) RSD% < 30%, FAE(E<20%). T4 Hr
(PCA) Kl QC FEA MR ERLRESE, IEEIRFE

DES
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4. BEabRR, REWEE S ER:
4.1 JR AR Ab P

(D fFRHEEE M (W Compound Discoverer, XCMS
Online/METLIN, MS-DIAL, Progenesis Ql,
MarkerView %) HEAT ARt Fe e IEHR I, WeX) 5%
P

(2) A RSAEE A R B A RAE (m/z, fRE
I E] RT, UEeqi B8 /T AR PR Hcahs RE R

(3) R4 (Identification):

(4) Emg (ZEZ): Level | (MN%5E): 1 briE
i, ULHCPREEES[E] (RT). FEHf =R (R ZE< 5 ppm)
AN 2R R R AR B (MS/MS, ULELSE> 80%) . Level
2 (HEEERE): ULECAIEHHEE (LT Hr s i E
A MS/MS HEE (Tobritkdt), BRUTHECHRS T & 250R
Flf A (IUPR LC-MS). Level 3 (#E5E251): 3
TR O R 2R A5 B R R
7] 43 S K AR 00D B = g IR 4T 2K 0 VA
Level 4 CGREMLED): ANEET m/z F#1E.

(5) Hlfa . w2 F 22 RO e AT LI -

(6) AILH ¥ E: HMDB, METLIN, MassBank,
LipidMaps, KNApSAcK, PubChem, mzCloud.

(7D R Wb MO R IE ) S 8 B 2. 1R
e ks (ULRCASr« #E R DL IESE ). fRe % e 3
a2 FR
42 fRIFY)E & (Quantification):

(1) M ER: BTN OISR Chnig )
BEATREAS TR AR = B LA, T EAT R 5 —
(T bR, BRI, QC FEAZE),

(2) #ixtEs: ol H & 2 E 85 E His R (o
SRR . RARE . REZERYD, THTIH
AR, FRER AR T Fr i h 42 10 07 10 2 B e A al

(AL PR LOD. sE &R LOQ. AH# .
WD . SRRy H 4% H bR B B ot .

(3) BHHFEREAT: RS AR iy €/
ERAWH AR (SCEEEH) . m/z. RT. EESS
RO EE ) DASERAE B 1) S8 B H R H B (Excel
5 CSV #).

5. AWERES%

5.1 HyE WAL HE: SRORAESEAN (A B/ ME - KNN 55D,
B (a0 Log #5400 ) I —4k (4 Pareto scaling, UV
scaling) %%,

520 NG (BARED: ZITgit ot

5.3 B

(1) ERI T (PCA): WERFEARE AR 1 2 5
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ForHasy . B

(2) BIREENH (HCA): FETAUFERFEA
/BT I, A Bl (Heatmap).

5.4 F

(D) e/ —3AH 8 (PLS-DA): FIREAEX 4>
TR CanfdEE vs ) PAREAHE . LR
PERRRIIGIESE R (A IIE B #4856 Permutation
Test), ERITIE

(2) IEx W/ —3fF5 5381 (OPLS-DA) (HEF):
FUF X L) 2= S A N AR S . [RIRE TR S8 .

(3) PAAFEG T THE AN Z 7528 (Fold
Change, FC).

(4) FATH ZF BEMERK: 25H5%:  Student's
t-test (FEA), ANOVA (ZFEA, HéiEHERmEm W
Tukey HSD); EZ#fa%:: Mann-Whitney U test (4
FEA), Kruskal-Wallis test (ZAEA); ZEAGIGAIE: X
P {Hi##47#Z1E (41 Benjamini-Hochberg FDR #Z 1E),
W R FHERME (W FDR <0.05 5% P<0.05); 4%
K 1L (Volcano Plot): ELML IR 75 A5 BUM Se it I8 2
PR 2= AW IR L AR e R RE (o
ILog2FC|>1 H FDR < 0.05) fifiik &% % SR M

(SDMs). &t SDMs #II& (4. BEZ9. FC,
P {f/FDR f. VIP {&

ORI E 490 471: ] KEGG, MetPA, IMPaLA
% T HYG SDMs Wit B HHE RS . A7 s %5
M Came LT Se ), R E 4 (40 FDR < 0.05)
AR IR % L R IR % A A b 25 SRR A A ] AL
S BRI ED.

(6) R/ MIIE AT A ARUBA-HU A AE S 3 #7 -
TH5 SDMs 2 [A] [ FH 5 (U Spearman/Pearson), 14
FEAHOCTE M 28 L AR - PR R 1/ A ) R R A0 A

(T H Rt LA FUEMAH SEAR ) HATHC
M (BED. Mantel test. RDA/CCA %5, Jef# AL
WA ThRE AT XS 1) OCHE SDMs, 454 Sk
Y288, R IAEREY R A O E A S AR R T LE D)
HE o
6. HHEAAT-

6.1 SR UR K H2 Ak e B 1 )5 4 S s SO (A raw
¥ 3\ (Thermo), .d #% 3 (Sciex), .wiff % X
(Sciex), mzML/mzXML #%).,

6.2 HH A VEHRHUN 55 5 I s A B S AR
Wk gt B CRETLEAE B A E M &5
M B8 B
6.3 A M R
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(D) 5280 Miks: PDF &R, VERFER: ik
% GREL EVZSED . BdEasimfs . AR % e ok
MR G O Kk E SIS R (R £
O\ AEYERE SR A RO RIEN . BISOHRK,
BT SCRFE AR SOR R M .

(2) BB FRAkaT giE i < = B X C
PDF, EPS, SVG) fil =1 i &4 % 28 (il PNG, TIFF, 47
HEFE =300 dpi)s

(3) KA REIE: RS e k. 27100
IR B E ESRR. BAPEREIPE RS (Excel
g CSV #%20.

(4) A RSB Gt A Cln R B
).

7. HABZK:

7.1 B IR T AL 2 SR A B AL

7.2 R NAXS IR 25 B2 AR A, 77 24 h e R
R, 12 h R T &

7. 3 K AE RS N 2 D BRI — IR AR B

T A FRIRE A CEFEEARTBEIE. ME. W8
RS 72 h WA 4 A B SR T &, RIWTS
AR LSRR, A ERELTTE, gk
W) 77 16 AR R s SR W 5 A AR AR 407 2 1 T B SR b A
T A% 5

7.5 HFERTR A, IS I R AR CRIEF]
SEIREE R R bRAE) ARV SR ST [ S BE A
HE M.

22

240 1
Tty
45
Eaniiy

240

1. FEAR(SE: 240 ] -3 T 3RFEA

2. DNA $2HL:

2.1 Jriks WAVE R EFR AN B8R Rk
FBRE R 1 DNA $2EGAF &

22 e (QC): XTHEHLY) DNA AT ™ 4% %,
AR PR T

(1) WEE: R ZO0E BEFEHIE .

(2) 4ifE: R ER .

(3) FEREMEGER): (B EREER Bk e B 3L
VAR DNA F BEK /N I B gt Dt o

(4) B3R WHIRHEEEU DNA BB A4l B 2 Jn 4
FED 723K . 40 DNA JiREAN IS bR (40 A260/A230 i
FE S FE R Tk B D » B IV 7 75 % B V) 38 HE i BH A 3

%o

3. PCR ¥ 38530 FEM#E::

3.1 AR 51 (AT )

(1) 20E/EH 16S IRNA FE[H: Xik:  V3-V4 [X).
51#): 341F (5" -CCTACGGGNGGCWGCAG-3" )
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805R (5" -GACTACHVGGGTATCTAATCC-3" ) =i}
JZ AN S5 W . Bl A 20 A R S W Y Sk
(INlumina adapters) FIFE A 7% Barcode.

32 HEE ITS Xik:

320 XK. ITSI K& ITS2 X (E#H—, #H#H
ITS2, PRHAEFE R 3R R I ] e TE ).

322 9 " ITS1:ITS1F R
-CTTGGTCATTTAGAGGAAGTAA-3 " ) / ITS2 (5~
-GCTGCGTTCTTCATCGATGC-3" e H: 2514
ITS2:ITS3 (5° -GCATCGATGAAGAACGCAGC-3" )/
ITS4 (5" -TCCTCCGCTTATTGATATGC-3" )l H&%¢
GlEY/P

3.2.3 5| W6 45 A X 22k (Illumina adapters)
FIFEAHS 7P Barcodes

3.3 HARHEFR: WFH 0 Mre € ViR R dnduih B
BRI BRI (a0 8k 7 s e 5 T
V), VGG EARER . ST 8 B AR

3.4 PCR R E-F:

3.4.1 =R DNA K& .

342 (RACI AR & TEHEL, SR =2 PCR, K
B RE el 47 18 e 22 AR AR TR B 7R AR T 401 PCR
T

3.4.3 PCR [T R : &EAS PCR HRZ00 AL & TE A AR OGT
f® (NTC).

3.5 SCFERIEE:

3.5.1 X} PCR P2 AT alift. (WEERVEHERE). ®=& (KR
JIE EIE).

3.5.2 i e EAS AT —iRE, #E Mumina “F
3 M A I 1o o = Y S

3.6 PR T :

3.6.1 KFE:  Qubit E .

3.6.2 BRI A 2 FH B A R ERACRE I, A
NI PE W8 RN T

3.6.3 qPCR JEf: F TR5 i 28 ST EA ROKFE

4. FEEEN T

4.1 - & W20 #E A Tllumina NovaSeq 6000 5% Illumina
MiSeq “F £ -

4.1.1 M7 5ms: Xl /5 (Paired-End, PE).

4.1.2 Bk AR P DX IR o -

(1) 16S V3-V4:PE250 5% PE300.

(2) BB ITS (ITS1/ITS2):PE250 &% PE300.

(3) B¥m 2R WA O A A 1) BB (IR RO =
(Clean Data): ZHH/HH 16S: = 60,000 44 3T 4
(Reads) BT FEAS . FLH ITS: = 70,000 %A % F %
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(Reads) FEFEA

(4) WP IR FER ]« R ORAS (R A TR0 3R B 22 S AN
Uy

(5) iR LN R R A0 7 Faa £ (Raw
Data) [1))i1 S PPAL 2
5. AEWE B AE M
5.1 JRUGE A AL P

(D fEAHFERRRE: 1T ERGEE .

(2) BIRAFE: LEBR{CE Reads. £ K
J¥ %) 28 (Denoising) « 2Bk ik & & (Chimera
removal).

(3) A s i & A 27 (Clean Reads).

5.2 ASV/OTU LK SR (AT )57 15):

(1) J7ikig$:

(2) ASV (Amplicon Sequence Variants): f§ | DADA2
8¢ Deblur 5L EEAR ASV %K.

(3) OTU (Operational Taxonomic Unit): £ 97%#FHE
FEAKT N AT 3R
5.3 WIRhERE:

(1) B 40/ 4% 16S:SILVA 3¢ Greengenes
AR, O ITS:UNITE 3048

(2) FERLTH: [FHEERE

(3) BEERME: KEGHNREEERE.

5.4 0T N

5.4.1 a ZREME T THE I ECECE A/ L T AE )
HEVEF & FE 1530 (Observed ASVs/OTUs, Chaol, ACE)
M % ¥ % ¥8 %L (Shannon, Simpson , Pielou's
evenness). FEALGETHIIREE R T AL .

5428 ZHEEDHT:

(1) Z£F Bray-Curtis (Ff 7521 H%). Weighted Unifrac
(BERGKEEL, TR M) PEEAER.

(2T KR T (PCoA) A & 2 4k RS it
(NMDS).

(3) RAFTHMAAEIE (SHHEE. BEMETTIE)
Kt l (PERMANOVA, ANOSIM) 455, PPtiZH
[) 22 S ol 1
5.4.3 BER AN

(D) S5 IOKFE (. AN B B J8) ek
FEXS = B HE B AR B/ 26 TR B (AR 4L 5 AR 354 ol
JEIR)o

2 HRILHEDF (1 JEIKF).

(3) ARV M H R IE (Heatmap) (J& 7K1 80
1o

5.4.4 =2/l IR TN ER

81/125




0 0O 0O 0 0O P52000020250006DS

(1) DhRewidl: 48w : 1 PICRUSt2 5{ Tax4Fun2
I KEGG # % COG Mg nlE. Hw: £ H
FUNGuild TR 3 B 15 77 KB (O I B Pathotroph
JLAETH Symbiotroph. J& 24 B Saprotroph) FIAZS IR .
R A1) 7 iR B T RE T

(2) BT R (R PR b)) 24T
FHMESrHT (Spearman/Pearson). JUR 7M1 (RDA). 4t
JuXT R4 AT (CCA)~ Mantel testo H/nHUZEVIRETE
ey R R R B/ AA ) 5 I R R 2GR
YR FRRIRI R R FREEXUT B AR E.
(3) RN T WEMAEYIR AR,
(4) BENLARMAREAYL . F T2 TR v TR P
TR B H AR, R A A BB R A A
(ASV/OTU HiJ&).

6. FHAhZEK:

6. 1 A ity A4 i Ak 2L SR N H AR

6. 2 RIE AN Uxf SEER 25 = AR i, 77 24 h P R
R, 12 h R T &

6. 3 7K VB LR 55 B A 22 D it — IR B R BRI

6. 4 FLRR M 78 A CEFEEARTBIG. ME. Wl
RS 72 h WA 4 A EA SR T %, RIWTS
AR ISR, N ERELTTE, gk
V) 7 3% AR O s R D) 7 A B 453 2R A LB SR #ehs A
T A% 5

6.5 AT FE SR A b, B I R AR Rk F
SEIREE R R ARAE) ARV SR ST [ S AR A
HE R

23

150 14
LN
150 14
R
AARH
HE ke
oA

300

—. MK H

A 1) AT 2H 2 A

T AT H R A2 -

1 AR A AU 2 22 085 R F Orbi trap 55 87 (1) =k
FE R VEACRAR 5

2\ RS SRAKAE A KA A 23 ol AT A I o Ao
BN FAC AL S AR A IE . RIEPR
FAEMAR G, IR AWM. oKL&Y B
BRIR. Wl TR far /R5E JAHIG . Wl AT
VR IZIR G ARG, ARG T WAL, 7
MBEMRIEARAR . BEAEMmEALGN . BHBEE . fhafiik. —
AR, CHEMERE., —OEEMATk. =
CHEMEB G, IHERERS . Hh —iRES. Hih =5
£

3+ I3 AR IE B A 3 ORT A B A X R AR

4. HIEES A KEGG, Metlin, PubChem. HMDB %524 3t
Hd PEFN A B EARAE B 2, AT — R s
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PE X

5. AT E: B FEARLEAME TR IR AL EZ
5%, JAEREAH 80% LA EAREIMIN CV RiANE T 20%,

170 I 23 AT R ARAIE 23 BT e R TR A R

<10 ppm;

6. AT BARIR, AFETVEMEA . AL R A
S TSR

=, HABER:

1 B S 00058 A A R NS48t

2+ SR ANAIRKTSE6 45 = A 2, 7 24 h P R
R, 12 h R T &

3y FRIGTEIRSS W 2 F it — IR AR K I

4, BBPRWJTEA CEFEEART BEIE G i
%) 72 h WRBE S B AEA R TR, RWTE
BT IR A, AR R L 534E, Wi Ry
JrIE ARG, R 5 A B A0 2% 17 LS SR bR A
1%;

5 PRUIE SO0 (T Sk, A i AR S R R AR AR
AT

6 5 FE ST A A%, H A R s A I (AR 31 i
gk IR bR AR S ST R S R A
SR

24

150 131
i ]
150 131
R
NS
H AR
W53 #r

300

—. WA A -

A2 mRNA W55 Hr

o DRI H R R -

1. S8/ Total RNA $&HUFEHEAT RNA FEAKTI; 56 %
RNA &%, % 1ncRNA F1 sRNA SCFE N SCFE .

2. KA I1lumina Novaseq #E4T AR, L1ncRNA
¥ 5% PE150, clean data /MK T 12G, sRNA: smallRNA
5w SES0, HdiE & AE T 20M.

3. MFFE: Q20 AMET 90%, Q30 AMET 85%3HT fF
FILLXT, SERRZIE RIAEYE BTN E, EEAE:
(1) IncRNA 73#fr: #IEFE. 757 51 L B
IncRNA 3% . #r IncRNA 794 RiIA/K 4. IncRNA
BRI, ThEEE T |ABEAEMS T, &
AR

(2) smallRNA 7p#fr: HdEFi4%. sRNA F@ 41 EEx 55>
HKVFERE. miRNA 20 #,

(3) BEE3HT: IncRNA AT mRNA RIS 2341 1ncRNA
AT miRNA FIEEA 43 BT - mRNA A miRNA FRIER 2047 «mRNA
1 circRNA FIERE 43 ¥T;

(4) ceRNA Zpffr: H:FRIA M. miRNA &5G 73 AH
KT M4

4, 24 B R, AFETVEMEA . R4 R A
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EAE I HTER

= HAbZESK.

Lo R R K T A B e R AR £t

2 RIG NS SIS A2 78, 7 24h AYIE I fi#
B T2h NIRRT %

3y ARELEAR S5 A AR — IRER BT

4. BRI CEIEEAR TR ME. W
) T2 h WA % A HA BT %, KIWANH
BT b & F, AR R TE, s RIY
NG AR, R NATBUR Y5 K 5 DR AR A
1

5. PRUESEIGHH R wT SE v, X B i A= 1 2 i Bk e
AE;

6. AR A, BRI AR SN CRIB 3 SE
WA IR PSR ED AR S 9 AT R S5 B A o
LRl

—. Wk A

150 93 R G RAE A 25 B R =0 1) o3 1 1
17075 & ST AT e

1. B7UE: BST HamE % e B

2. VOWEAT LR BV E: m/z: 20-4000; TOF i &l

300 4 FBEl: m/z: 20-100000;
R [ 3. PHER: 4 HEE=40,000 FWHM (m/z 956)

25 | fiEr=Y) | 300 A4y o A IR B TR R £ R R SR AR SR
15>+ 5. BT RIE G BB T BT A BTk )5 g
HERE FR. — gk ES i .

=, HAMER:
L i 003 i Ak 2 ph B8 bm A $ 43t
24 SR N AIRE S8 45 R 2 A A, 7 24 h IR
fife 2 AR H AR T s
3+ BT HEbR 7 3 B 1 P 1] R, b N\ 97 53 B TR AL
50 —. MK H
ESIE /| 50 B AR 50 BITLEERE. 50 i g~C.N, Al 50 1] Fe,0,
R 50 ey Ml
(ke T AT H R AR -
£l 50 1. JEOKAR%L: 5-300000 £iF;
i 2R A 3 nm (30KV) /8 nm (3KV) /15 nm (1KV)

26 | g-C3N4 | 200 A | {REZ: 4.0 nm(30KV) ;

Al 50 3. MM AN, I FIIEE; MG KA
i th A X=80mm, Y=40 mm, Z=5 ¥ 48 mm.

Fe304 4. iRl 10 - +90 B, Jiefg: 360 BE; T4 1)
FE iR s rhgT 22 (55)

Y2 5. B IR TE, g, iR, B4
b7y 6. fMNiEHEE: 5-30KV ;
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7. BB A ERONE
8. WEi: HYHEILYIE
9. MIBJEIE: 3RS, X-Y AT
10, HA7#: 50 floK;
11, HahYiRe: B, =R, #RE, HEHG
12, FRFEM: BEAAN 150mm;
13, B b R &
14, BEZE RS 4 HINY HUE DP.
v HAhEK
o R I AT A BE H B bR TR A
2. SR N AIRT S22 A R, 7 24 h IR
ﬁ%ﬁﬁ&%&ﬁﬁ,
SR TRIRBEE AR N SRR
4y BT bR 5 38 B e L, U e B AT R SR
HFE S E R A

“lH

= AT H
BT R BERAL 50 BIZEYIK . 50 BIRCEEL. 50

50 1l 1] g=C.N, A1 50 5] Fe,0, FEI AL R AL
S| T AT H R AR -
#e 50 L. 088 LR HER<<0. 21nm; JIIEHL K. 40-120kV;
(ke 2. URAEEL: AR 50X ~1000X ;
Bl 50 3. EFHEE: 3000X ~300, 000X ;

- Il 200 . 4. F?ﬁﬁCCDi+??%§Alqz7i; R
g—CN, 5. [FIIH & m o A E i 2 M
50 z\ﬁmgﬁ:
i AR IR AT AL BE H BEbR AN PR AL
Fe,0, 2. SR N Wixy se3e 2 5= A i, 75 24h (IR, fig
Iz ks %ﬁﬁﬁm&ﬁﬁ,
fIERALE SR TR AT I AR N 7 SCRF

4. %%ﬁﬁﬁkﬁm B ), 7 B 2 AT R S5 4
HFE S E R A

50 31 —. MWL H
EoY ] o BLIH-21 AR 1 5 PR 50 BB 5 . 50 BITCE R,
R 50 50 {51 g-C,N, A1 50 7 Fe,0, K 1H F GE
il i 28 T AT H R AR -
Bl 50 1. iy : 4000~400 cm-1
il 2. BRI HER: 0.0035 cm-1

28 | g-CN, | 200 A | 3y (5MEEE: 50000 1 G 2% P/P A, 1 2080
50 4. Wotds: SHCEBOLES, WHTREAE DR
i 5. faill#s: 24 £7 ADC ZhAJE ¥ DigiTect Kl &%
Fe,0, 6. WAL ETE: LA NS TR @ LUK R
RINE R, BPAEEDH
e 2 7. BB RO R B R RES . & L
PEM EATE . M. ETERE%E . NETEBRRS, X
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FA oy Bt s - T « Rl A8 i o %
_\Amgk

o FE SRR AT A 2 R AR PR
2. SR NIy s2 30 25 5= A i, 75 24h AR, fig
IR R T %

SR T TR PR T AR N S HE
Ay TR 5 1 R T B, R e B AT R A
B E SR

—. MK H

X ST AT I TS S04 50 B4R . 50 BITEERL. 50
i g=C,N, £ 50 1] Fe,0, ™ ¥ 4H 5>

= MR R

L. K5 D 600W

2. EH L :20-40kv, 1kVstep)

3. EHL:2-15mA, 1mA step)

i g 4. X BB bndE A 2 AeES . FIERA G E
w50 <1.0rsv/h,
B 5. HIUHEREE: LT +0.005% (S KB 5h+10%
K. 50 )
i 6+ AR : S A AR
29 | Ty, | 200 T, Al E M <0.001°
S 8. 7T 0/20 ML
A 50 . . o
o 9. E?ﬂim‘: -3 ~+}45 )
Fes0s NI )y s Ve 2 s 2 BN 6)
‘ 11, =FRBERS0: DS Bk4%. SS He4%. RS st
Y N
e 13\ FEAmZE: =60
=\ HABEIR:
o R BT A BE H B AR TR A
2 RIG N sEat gl Fr= A i, 7 24h (NI R, fi#
LI MR T R
SR TR BT AR N SR
4y BT s 5 38 B e L, U e B AT R SR
HFE S E B A
50 —. MK H
EoY ] A AR 50 BIAEP R . 50 FITEEL. 50 4
R 50 g—CN, #1150 4] Fe,0, #ufa € P
i1 28 T AT H R A2 -
Bl 50 1. iREJEH: =i ~1550C
30 | @l 200 A2y WESHEE: 0.01°C
g—CaNy 3. REWKS): £0.1C
50 4. FHEHEZ: 0.1~100C/min
il 5. s A FHE. fHiR. PR
Fe304 6. AHEIHA: <15min (1000°C-++100°C)
iaE 7. RFMETEE: 0. lmg~2g , AI§ JEE 30g
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P 8. FJE: 0.0lmg
9. fENTEE: 0. lug
=, HAmER:
L B S IR A A B b Bobr NP4
2\ SR NIy s2 30 25 5= A i, 75 24h (IR, fig
LI T R
3. BRI R IRAE I AR N SR
4y BT bR 5 38 B i R, U e B AT R SR
HFE S E B A
—. Wk A
50 B AR 50 BITLEERE. 50 i g~C.N, Al 50 1] Fe,0,
1 Cy Hy 0 JeER S EINE
T AT H R AR -
50 4 1. MEVEH: C=0.001-30 mgabs. (or100%), N=
- 0.001-10 mgabs. (or100%), S=0.001-10 mgabs.
w50 (or100%)
-~ 2. MRS C<£0.15%, N<<£0.05% S<=0.1%
- 3. HEFERREE: 0-800mg, HUd E shi AL 2%
i 4. RS AR (TCD)
o-CNs 5. HBHtFEEE: =80 i, HAFLELHFAEE
31 A 50 200 A | 64 BREETT I TurboFlash BREEFA, A7 B4 20T
i A%%;%ﬁ%%,mﬁ\iﬁ;
Fos0s 7\%%ﬁﬁ:&%méﬁﬁ%ﬁf
tC. 8. MAKGIRE: 1200°C (4285 m 18007C)
H 0 5% 9. LUHRTIAR (] /NT- 45 4
PP =, HAhER:
i L B S IR A A B b Bobm NP4
2+ SR NIy sege 25 5= A i, 75 24h (IR, fig
LI T R
3. BRI R IRAE TV I AR N SR
4y BT s 5 38 B i L, U e B AT R SR
HFE S E B A .
50 31 —. MWL H
ESI /| 50 B AR 50 BITLEERE. 50 i g~C.N, Al 50 1] Fe,0,
». 50 bl 2 AR 5 AL EE I
il 3 28 T AT H R AR -
Bl 50 1. EEFEmA: 0.0001m’/g~3000m"/g
- i 200 N 2. fLARVERH: 3. 5A~5ooo§
g—CsNy 3. &/NFLAEFE: 0.0001cm’/g
50 4. B/ . P/PO<10-7
i 5. 4 AN TARS S 4 3 3 o #
Fes04 6. AJINGE B SAIZ 65 BET EL R AR . Langmuir Eb3e
B3] AR, 25048 BJH hALATRFLALARRR . FLIE AR AL
5L eyl
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S5 2 N
E

= HAbZESK.

Lo R R T A 3 e 150 AR A3

2+ RIG NI sRAe 45 R B 8 7 24h N, fi#
BT IR R R TT %

3. AR FR R ML AIHARN RS

Ay T AR I BT P 1), 7R G B AT RIS A
A b R AR

33

B BY
B
AR
HEEte
Mot

245

= AT A

AR 4 Q2 A

v DRI R AL -

1. ARSEAE A 422 Bla R Orbi trap SR (1 mks
JE AR AR 5

2+ TR SRAARE AR A 20 S BEAT A I o A I
BN A S VI AR R
IR JHHIR. AWM. BRI S LA R
BRI Wl JEWER . /RS AR e R ATAEY)
REHERZIR G S G . dEAE MG 7 BEAE A, ¥
(M wEAEBEAE L BEARWEAE SR . FWEE . Bz, —
AhAmtE. CREMANE. T Ol LRE. =
CHEMAEBEZ . HFERERE, Hh 8. Hh =R

Par:
s

3y o3 AIAE IE B R URN £ R U SR SR

4. HIEES A KEGG, Metlin, PubChem. HMDB %52\ 3t
Hd PEFN A M EARAE B 2, AT — R s
PE X

5. AT E: RBFEARLEAME TR IR AL EZ
5%, JFAEREAH 80% LA EAREIMIN CV RiANE T 20%,

1573 TV 23 BT L ORAIE 23 Bt it A v o A 1R 2

<10 ppm;

6. AT BRI, SRR RNER . R g R &
HEEITEER

= HABER:

L B 00 i Ak B e SR S48 5

2+ SR NI SE6 45 = A 2, 7 24 h P R
R, 12 h R T &

3. RV LE MRS W B DR — IR ER I

4, BRI A CBFEEARRTEIE fE . mee
%) 72 h WRBE S AEA IR TR, RWTE
BT IE A, AR L 54T, Wi Ry
J7IE ARG, R 5 A B A 5% 15 TS SR bR A
%5

5 PRIUE I HHE (1) T SEPE, X B 1 A 2 e R R 4
AT

6. AR A, IR AR (RIS F 5L
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oL R TR, AR G B AT [F) S B A i
A .

34

B £Y
B
SR
il 7
Hr

245

— WHAT A -

HZ mRNA T 54T

T DT H R L

1. 58/ Total RNA $2HUIFHEAT RNA FEAKGI: 58 %
RNA %P, % 1ncRNA I sRNA SCEEPRANSCFE .

2. FH I1lumina Novaseq #E4T —ACMF, IncRNA il
73k PE150, clean data AMET 126G, sRNA: smal1RNA
Wy 5w SE50, idf & AKX T 20Ms

3. MR Q20 AMET 90%, Q30 AMET 85%HE1T ¢
FILEST, e AEDE BTN a, EEAHE:
(1) IncRNA Z3#fr: #AEIE. S5 7 5 O PiE .
IncRNA i B IncRNA 4347 FIE7KF 247+ IncRNA
BTN ThREE T WA EAEMSK T, 4
AR

(2) smallRNA Z3#fr: a5, sRNA &1 ELxt 554y
HKyEFE. miRNA 43H7s

(3) BEA0HT: 1ncRNA A1 mRNA HIBES 70 #T. 1ncRNA
A1 miRNA FIBEA 04 smRNA F1 miRNA FI5E & 20 B mRNA
Al circRNA FIEE & 20 # s

(4) ceRNA Zp#fr: FLFIA50HT. miRNA 456 70Hr AH
RAMEAIHT PRV 2 N 5

4. AR BRI, BIE TR . R g R
HEFITEER

= TR

L B i B0 i Ak 3 SR A $ 43

2. R Ny seie g R A el 7 24h P B fi#
%, T2h PRI TT %

3y RVETE MRS W B DR — IR AR BRI

4y BRI T IEE CEFEEAR T B FUE . Bk
&) 72 h ARAS R EIEA IR, RIWANH
PR TR, AL 5T, e RIY
NG BRI, R N A BRI 5 17 02 SR 3w N
1%;

5 AR SEI6 B (T SRk, AR A AR S R R AR A
T

6 #FE ST A A%, H A ) B A R (R B sSi2
I SE R RIS bRE) RIS AT RIS SRR T E
SR

35

lEE Ee
I HEA
AACH
e v

84

= AT H

AR A Q2 A

v DRI R AL -

1, ARSE A A 422 Bda R Orbitrap SRR mkE
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Mot

JE AR AR 5

2+ RS SRAARE AR A 20 S BEAT A I o A I
BN A S AL AR R
IR R AR AWM. BRI SV LA R
IR Wl JEWTER . /R SR Ml R ATAEY)
REHERZIR G S G . dEAE MG 7 BEAE AR ¥
(M AEBEAE L BEARWEAE SR FWEE . Bz, —
AhAmtG. CREMANE. Ol ERE. =
CHEMZEBEZ . HFE RN, Hh 8. Hh =R

Par:
s

3y o3 BIAE IE B R URN £ R T SR SR

4. HIEES A KEGG, Metlin, PubChem. HMDB %524 3t
Hd PEFN A B EARAE S BE E,  HEAT — R g3
PE X

5. AT E: B FEARLEAME TR IR AL EZ
5%, JAEFEAH 80% LA EARHIMIN CV RiANE T 20%,

1573 TV 23 BT L ORAIE 23 Bt i A Hh o R 1R

<10 ppm;

6. AT BdER A, GHEENER . R ZE R K&
EEITEER

=, HABER:

L FF A R A A B SR N\ L 5

2+ SR NI SE6 45 = A W, 7 24 h P R K
R, 12 h R T &

3. RV LE MRS W B DR — IR ER I

4, BRI A CBFEEARRTEIE fE . mee
%) 72 h WRBE S B AEA ORI TR, RWTA
BT IE A, AR L 53T, W Ry
J7IE AR, R A B A0 5% 15 TS SR bR A
25

5 PRIUE SO0 HHE (1) T FEPE, X EHE 1 A 2 e R R 4
AT

6. AR A, IR BRI (RIS F 5L
o R bR, AR T R S E A E
=X alll8

36

LiERZ/BSY
RNA
B

&

20

Frp

1. B 100 X

2. AT Northern blot. Dot blot. poly A fifiidk.
RANEREE . RNase DRI 3BT F0 435 B

v ELFEAITE 40 SN SR

+ RNA ZRAG4=90%

37

—thik
RT-PCR | 5
5

i

. A& 100 &
v RIS <-20C

3
4

5. EHZHE. 2y & = YR

1

2

3+ ATHT RNA 73 T IPAS I A 2549 50 BT« cDNA T B
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RNA 7K1 i i 1 356 (R k40 it
4. TEIAEL: 30~40 AMEIR
5. BKIRE: £ 40~65T

1. #k&: 100 %

Mighty 2. 4. 5X gDNA digester Mix, 4X ITT M-MLV RT Mix,
Script RNase free ddH20
Plus 3. HEA SYBR Green MEREIVE aPCR, HEAT mifEAEM) 2
5 BRI R 3 73 it
cDNA 4, TRIRWAL S 5X gDNA digester Mix A1 4 XTIIT M-MLV
8 | EH K & | RT Mix
Master 5. 5X gDNA digester Mix mJ 2[4 RNA itk tha%k B4 10
Mix FEPKIZH DNA V5 e
(F% 6. 4XIII M-MLV RT Mix &5 18555 S N T 75 T A
21 207y (Buffer, dNTP, III%Y M-MLV Reverse
DNA) Transcriptase, RNase inhibitor, Random primers/
0ligo (dT)18 primer mix)
1. #iA%: 100 &
2. RAEZAM: <-20C
it 7 3. AR B RNase H i1, AT3RAGK =12 kb [ cDNA
39 | Wik | 4. ZRf5 RNA BE mRNA BLAR AR cDNA 85— 4%
Wil 5. IS =] B T PCR BRI % 5E & PCR X
I
E;flsc L BB MU 100 1K
¢DNA 2. RAFZRMF<-20C
10 | Remov o 3. <15 ZAPED ] 52 cDNA 55 —%E & A & ik
4. EPBHFEERZH DNA f) gDNA Remover, 2 234t R al R
al RT
Master &[4 DNA
Mix 5. A pg 4 RNA B mRNA HEH & B cDNA 55 — 4
R
iffﬂ 1. #iA%: 25T/24S
/ﬁm 2. WsERE: <3h
| o 3. it FEA NADH 4846 AE i NAD+, NADH 7 340 nm
(Rubi ﬁﬁjﬁ%m&ﬂ&m%
S0 4. m?kfﬂiﬁi%ﬁ%%#iﬁu T 24h AR, iR
PRI LI R T &
Wil
LR 1. #ik%: 60T/50S
ALl 2. MERE: <3h
42 (GO & |3 Rk 324 nm
T PR 4, CEFRRAEAC IR AN IR AN A O ETR, LRETR
WA RS 55 SRR I S N AR R IR R R, P47 324 nm

91/125



https://www.boxbio.cn/product/531.html?goodsno=AKPL001U-1
https://www.boxbio.cn/product/531.html?goodsno=AKPL001U-1
https://www.boxbio.cn/product/531.html?goodsno=AKPL001U-1
https://www.boxbio.cn/product/531.html?goodsno=AKPL001U-1
https://www.boxbio.cn/product/531.html?goodsno=AKPL001U-1
https://www.boxbio.cn/product/531.html?goodsno=AKPL001U-1
https://www.boxbio.cn/product/531.html?goodsno=AKPL001U-1
https://www.boxbio.cn/product/531.html?goodsno=AKPL001U-1
https://www.boxbio.cn/product/531.html?goodsno=AKPL001U-1
https://www.boxbio.cn/product/532.html?goodsno=AKPL002U
https://www.boxbio.cn/product/532.html?goodsno=AKPL002U
https://www.boxbio.cn/product/532.html?goodsno=AKPL002U
https://www.boxbio.cn/product/532.html?goodsno=AKPL002U
https://www.boxbio.cn/product/532.html?goodsno=AKPL002U

0 0O 0 0 0O P52000020250006DS

& Ab EATRFAE R S0, 3 I R AR AR AN R AT SR AE 2 B
i S AL PR VS
5. {55 mAR: 3G A
2%; 1. #ik%: 60T/50S
- 2. WERE: <5h
(Chlo R
43 | rophyl o 3. KK 645 nm &663 nm
Dt 4, ML a 23 b 43 HITE 645 nm Al 663 nm kb H
Rt AR
Al 5. {55 MR gAY
£ 1. ##%: 100T/96S
iR R 2. MERE: <3h
BE —6- 3. Rl 340 nm
W R 4. PFP RefiB 4k 6 IR M A4 1, 6- EFR S HE,
-1- W T T 2 Tl AR B T TR M S RO B O T 8 Dy 3T R
14 | R¥ER & | HIMEE, FIE 3B H v SN A 3B H
Ji% A1 NADH ZF ji 3-T 2 H i BR . NAD FNB%ER, NADH &
(PFP) 340 nm Kb B A RRAE R IS0, 8 I IR AR AR AR AT R
T A {iIE PFP fr35 Pk
M7 5. {55 MAN: kA
& 6. KIMFEAE: 96 Samples
1. ##%: 110T/50S
2. MERE: <4h
T P it 3. Rl 485 nm
= 4. EARAK 2, 3, 5 A = FFE DY F Ik
45 (PDHA - (2, 3,5-Triphenyl Tetrazolium Chloride, TTC) 7E
) i | e R A, A R = IR
gl [R7iN (Triphenyl Formazone, TF) , FP=#¥J7E 485 nm 4bH
F& A RFAETR SO, 38 RO AR A R AT R AEAR P
Bt 13 P
5. {55 mAR: 3G A
1. #A&: 100T/48S
2. MERE: <4h
YR 3. KPP 485 nm
RG] 4 KETTvE: TTC vk
16 oRIE7Y L | By AR 2, 3, 5L = AR P
H & " | (2,3, 5-Triphenyl Tetrazolium Chloride, TTC) HJ
( TTC W EOR R Nt =R FE B (Triphenyl Formazone,
2 TF) , FEPI{E 485 nm A LA REAFIR IS, 38 IROGAE
AL BT RAE IR FR 35 T1KF
6. 155 MR A
T 1. #ik%: 100T/48S
47 | BEIRE & | 2. MERE: <3h
g iRl 3. Kl 535 nm

92/125



https://www.boxbio.cn/product/532.html?goodsno=AKPL002U
https://www.boxbio.cn/product/533.html?goodsno=AKPL003C
https://www.boxbio.cn/product/533.html?goodsno=AKPL003C
https://www.boxbio.cn/product/533.html?goodsno=AKPL003C
https://www.boxbio.cn/product/533.html?goodsno=AKPL003C
https://www.boxbio.cn/product/533.html?goodsno=AKPL003C
https://www.boxbio.cn/product/533.html?goodsno=AKPL003C
https://www.boxbio.cn/product/533.html?goodsno=AKPL003C
https://www.boxbio.cn/product/553.html?goodsno=AKPL005M
https://www.boxbio.cn/product/553.html?goodsno=AKPL005M
https://www.boxbio.cn/product/553.html?goodsno=AKPL005M
https://www.boxbio.cn/product/553.html?goodsno=AKPL005M
https://www.boxbio.cn/product/553.html?goodsno=AKPL005M
https://www.boxbio.cn/product/553.html?goodsno=AKPL005M
https://www.boxbio.cn/product/553.html?goodsno=AKPL005M
https://www.boxbio.cn/product/553.html?goodsno=AKPL005M
https://www.boxbio.cn/product/553.html?goodsno=AKPL005M
https://www.boxbio.cn/product/553.html?goodsno=AKPL005M
https://www.boxbio.cn/product/553.html?goodsno=AKPL005M
https://www.boxbio.cn/product/564.html?goodsno=AKPL010M-50S
https://www.boxbio.cn/product/564.html?goodsno=AKPL010M-50S
https://www.boxbio.cn/product/564.html?goodsno=AKPL010M-50S
https://www.boxbio.cn/product/564.html?goodsno=AKPL010M-50S
https://www.boxbio.cn/product/564.html?goodsno=AKPL010M-50S
https://www.boxbio.cn/product/564.html?goodsno=AKPL010M-50S
https://www.boxbio.cn/product/1448.html?goodsno=AKPL029M
https://www.boxbio.cn/product/1448.html?goodsno=AKPL029M
https://www.boxbio.cn/product/1448.html?goodsno=AKPL029M
https://www.boxbio.cn/product/1448.html?goodsno=AKPL029M
https://www.boxbio.cn/product/1448.html?goodsno=AKPL029M
https://www.boxbio.cn/product/1448.html?goodsno=AKPL029M

0 0O 0 0 0O P52000020250006DS

A& 4 RWTTE: LR Rtk
5. PREEFAE I TR 2% A T /KM= O TR, L IETR
RENS 5 2K RN IR 25 1 N A R (2 &, PEIAE
535 nm A ELARERRIR IS, @ I B AL B AT
ARSI 40 H B DR 11 5 o
6. {5 MAN: G
1. #ik&: 110T/100S
eyl 2. MERfE: <5h
Eley 3. Rl 234 nm
48 (LOX) PR N 2/ VPSR IAT::] €N EAPA
kR s IEEAEE (LOX) REM ML IHIREAL, PETE 234
M 71 nm Kb LA RFAE RSO0 S 36 3 W Y AR AN R B T SR AE
& NS B i PR 1
6. 5 MAN: G
1. ##%: 120T/50S
2. MERE: <3h
GERZL S 3 R 410 nm
49 BEE o 4 KW TTiE: WSS IR
g oAUl 5. NO3—YEIRFR %M N BENS 5 /KR = o0 A= A 3 7K 4
A& B2, FEPITERIE SR R 2R, 7E 410 nm A H A FHE
WS g, e ok R e A e B T A A S S
6. {5 MAN: G A
1. FikE: 120T/100S
2. MERE: <3h
S 3. A 570 nm
E@ZE o BT KA R
50 o & | 5y RPN o “EEEIEINAK TR FM N REE 5K
R A = b AE RS R AL A, FETE 570 nm Ab A
ARAETR S, T8 IROB A AR AR AT S A A
AMEE
6. {5 MAN: 3G
1. #Ag: 120T/50S
2. MERE: <4h
UEE/ES 3+ KPP 570 nm
. ETiey |4 AT Rk
g iRl | By KB AR B TR B R VA T R AL
A AW, PR 510 nm b ELATRFAE IR IS I, 3 R
AL A A B R A A A 2K )
6. 155 MR A
| 1. #k&: 120T/50S
ﬁ?i 2. MEMSTEl: <2h
I & | 3. KdUK: 760 nn
oallR7Y N o
Al 4. fEMJ53:: Folin—Ciocalteu

5+ B W R AT 26 AR T E A% R 45 PH IR A JL 2 Bl £

93/125



https://www.boxbio.cn/product/570.html?goodsno=AKPL012M
https://www.boxbio.cn/product/570.html?goodsno=AKPL012M
https://www.boxbio.cn/product/570.html?goodsno=AKPL012M
https://www.boxbio.cn/product/570.html?goodsno=AKPL012M
https://www.boxbio.cn/product/570.html?goodsno=AKPL012M
https://www.boxbio.cn/product/570.html?goodsno=AKPL012M
https://www.boxbio.cn/product/571.html?goodsno=AKPL013M-50S
https://www.boxbio.cn/product/571.html?goodsno=AKPL013M-50S
https://www.boxbio.cn/product/571.html?goodsno=AKPL013M-50S
https://www.boxbio.cn/product/571.html?goodsno=AKPL013M-50S
https://www.boxbio.cn/product/572.html?goodsno=AKPL014M
https://www.boxbio.cn/product/572.html?goodsno=AKPL014M
https://www.boxbio.cn/product/572.html?goodsno=AKPL014M
https://www.boxbio.cn/product/572.html?goodsno=AKPL014M
https://www.boxbio.cn/product/573.html?goodsno=AKPL015M-50S
https://www.boxbio.cn/product/573.html?goodsno=AKPL015M-50S
https://www.boxbio.cn/product/573.html?goodsno=AKPL015M-50S
https://www.boxbio.cn/product/573.html?goodsno=AKPL015M-50S
https://www.boxbio.cn/product/574.html?goodsno=AKPL016M-50S
https://www.boxbio.cn/product/574.html?goodsno=AKPL016M-50S
https://www.boxbio.cn/product/574.html?goodsno=AKPL016M-50S
https://www.boxbio.cn/product/574.html?goodsno=AKPL016M-50S

0 0O 0O 0 0O P52000020250006DS

WEY, PEYIAE 760 nm KL BARRAEIR YOI, SEIIROE
{EAR AL BT R] s S AR A S By (5
ST WNL: YA

. Bk&: 100T/48S

6
1
HER 2. MERfE: <3h
10 5 il 3. Rl 340 nm
- (ANR) o 4. KGN J5i%: NADPH R 2
A 5. 167 200 JiE g AT 4 AL A6 (0 2R NADPH %4k o e
TR 71 ~3-BZ A1 NADP, NADPH 7E 340 nm &b F A R AE R U ,
& T I 0 5 W AR AR AN R AT RAE AR T 2R 340 5 Il 1 v 12k o
6. 1550 S Y
1. ##%: 120T/100S
BT 2. MEmE]: <5h
it Rl 3. Rl 275 nm
- R o Ay RETTE: T AR R B
(£ Ah 5. FLTLE 275 nm AL FAARFEM I, TEPER BEOE KR
W Uk SR B, I 275 nm AL AR AL R AT i
) I BT R
6. 1550 S gAY
1. ##%: 100T/48S
2. MERAE: <3h
L 3. Rl 270 nm
- A o 4. RMTVE: BETFRAERE
RE Wl 5. TR AL B T IR ER (PG AE A B TR,
= BB TERNEELE 270 nn A EATRAENR S, T8Ik
AL 78 A3 26 B ] SRAE B i AR 12
6. 1550 S A
1. #A%: 100T/96S
; 2. MERE: <8h
ﬁ;ﬁg 3. KK 340 mn
A 4. AW T7v%: NADH 38 ik
- i o &%ﬁ%%%ﬁ%ﬁ%%%%ww%%&%é&WP
) b HUH Rz ZHEH,  UDP £ A I R ik iy 5 L IR Mot S ' FH
Kot T, %4k NADH 4 i NAD+, NAD+4: i & 5 UDP & &
Al FCIEEE, NADH 7E 340 nm Ab EA4RFAEW 0, S8
B B A i3 2 R AT A1 248 o I A 2 A Il P v 12k o
6. 155 MR Y
e 1. #H&: 100T/96S
i% 2. JERE: <5h
(CHD 3+ KPP 570 nm
57 R & |4 BT 4,5, T- =R ARk
. 5. PR S AL g T AR AL A R BRI AL TE R 4, 5, T-=5%
N FEHELEEA, PP 381 nm Ab FLATRFAE R IS, 3

JGAE AR A B AT A A 7R I S K I 1) 3 1

947125



https://www.boxbio.cn/product/576.html?goodsno=AKPL018M
https://www.boxbio.cn/product/576.html?goodsno=AKPL018M
https://www.boxbio.cn/product/576.html?goodsno=AKPL018M
https://www.boxbio.cn/product/576.html?goodsno=AKPL018M
https://www.boxbio.cn/product/576.html?goodsno=AKPL018M
https://www.boxbio.cn/product/576.html?goodsno=AKPL018M
https://www.boxbio.cn/product/577.html?goodsno=AKPL019M
https://www.boxbio.cn/product/577.html?goodsno=AKPL019M
https://www.boxbio.cn/product/577.html?goodsno=AKPL019M
https://www.boxbio.cn/product/577.html?goodsno=AKPL019M
https://www.boxbio.cn/product/577.html?goodsno=AKPL019M
https://www.boxbio.cn/product/577.html?goodsno=AKPL019M
https://www.boxbio.cn/product/578.html?goodsno=AKPL020M
https://www.boxbio.cn/product/578.html?goodsno=AKPL020M
https://www.boxbio.cn/product/578.html?goodsno=AKPL020M
https://www.boxbio.cn/product/578.html?goodsno=AKPL020M
https://www.boxbio.cn/product/1315.html?goodsno=AKPL027M
https://www.boxbio.cn/product/1315.html?goodsno=AKPL027M
https://www.boxbio.cn/product/1315.html?goodsno=AKPL027M
https://www.boxbio.cn/product/1315.html?goodsno=AKPL027M
https://www.boxbio.cn/product/1315.html?goodsno=AKPL027M
https://www.boxbio.cn/product/1315.html?goodsno=AKPL027M
https://www.boxbio.cn/product/1315.html?goodsno=AKPL027M
https://www.boxbio.cn/product/1365.html?goodsno=AKPL028M
https://www.boxbio.cn/product/1365.html?goodsno=AKPL028M
https://www.boxbio.cn/product/1365.html?goodsno=AKPL028M
https://www.boxbio.cn/product/1365.html?goodsno=AKPL028M
https://www.boxbio.cn/product/1365.html?goodsno=AKPL028M
https://www.boxbio.cn/product/1365.html?goodsno=AKPL028M

0 0O 0 0 0O P52000020250006DS

6 55N YA

1. ##%: 100T/48S

ﬂilféfa 2. WERE: <5h
gwc 3. R 530nm
5 IAAO o |4 WITE BB LR
o EW%E@E@ﬁ%#?%%EFwB&EE@g@
Kol FEW, PEPDAE 530 nm Ab B ORI IS, 3 I |
e Wi £ T8 110 ¥ 26 ) ] SRAE NG| W 2 B S A Bl )
6. 155 MR A
1. #ik&: 120T/100S
2. MERE: <3h
HHEE 3. KPP K 550 nm & 485 nm
g | HEE PURENE +/V: 47 RS
A3 Tl 5. EEEER SR KR g A, it I E 550
F& nm %n 485 nm AR AR FrI7% 4k R AT 2 S A W B e A
ik
6\%%%&:ﬁ%ﬂ
1. #ikg: 120T/100S
2. MERE: <3h
XHEE 3. KK 530 nm & 755 nm
60 e o |4 AT B
A T, BN SR S KA, W E
& 530 nm %n 755 nm bW AR AR A B T 5 A I S B

TR R
6. f5SMIN: YA

95/125



https://www.boxbio.cn/product/580.html?goodsno=AKPL022M
https://www.boxbio.cn/product/580.html?goodsno=AKPL022M
https://www.boxbio.cn/product/580.html?goodsno=AKPL022M
https://www.boxbio.cn/product/580.html?goodsno=AKPL022M
https://www.boxbio.cn/product/580.html?goodsno=AKPL022M
https://www.boxbio.cn/product/580.html?goodsno=AKPL022M
https://www.boxbio.cn/product/580.html?goodsno=AKPL022M
https://www.boxbio.cn/product/619.html?goodsno=AKSU016M
https://www.boxbio.cn/product/619.html?goodsno=AKSU016M
https://www.boxbio.cn/product/619.html?goodsno=AKSU016M
https://www.boxbio.cn/product/619.html?goodsno=AKSU016M
https://www.boxbio.cn/product/620.html?goodsno=AKSU017M
https://www.boxbio.cn/product/620.html?goodsno=AKSU017M
https://www.boxbio.cn/product/620.html?goodsno=AKSU017M
https://www.boxbio.cn/product/620.html?goodsno=AKSU017M

0 0O 0O 0 0O P52000020250006DS

=, BEER

— IRSS IR TA] B R A5

M55 31: A RIZATE 180 AN H B H M SE Uik 25 A 24

55 Hh s SRIG A FE T Hb A
= HAth R

1. 3R BRI AEAR SCH I

2 bR AL L R 7E 0 St AR R i SO R RAT, A HI
A ) 0 pH L L P A A7 5
= Bl FREIR BRI HLAR SCHARE 4 BT B R A R R
. A7 =
BRI E, RIERVMEERIIANFEE A, FHRIERE 15 N TIEHNMAS
L7 & [FLE A 100% .
Fiv ARIUHFTA P AERRR S H . B SRR BRSO KB
7Sy FURVE ST I FE T RE . 0% S A AT RE (IR AMI R IE ER)
L. AUV R N WU SEE 45 R A S, TRRBLRI R R 24h AR, iR
FEER R T &
I\ BT PR A S A A T R I, A R L A7 B S B L HTIAC

96/ 125



0 0O 0O 0 0O P52000020250006DS

BAEGHEEEEK e
FMRKFNARS A H

: 23 =E Y TNk
G5 RS A TR S /A

BATHE R : B KE

FJ7: BHKE

G— &5 AMABE: 12520000429203011T
775

gi—rtox s AARE:

BAMBMKREHE RS, BE (PERARFENERER) &
FARBRER, EFRSEBEPE. AP, WL, ERFRNKEMLE, 23057

—Ig]‘—‘ﬁ[ ’ %)ﬂ‘jﬁé’ﬁ] °
— XGHER
P | BRFENE | B BE | B | Bf B

BN W (DN

ol

12

13
14
15

16
17

9717125



0 0O 0O 0 0O P52000020250006DS

18

19

20

21

22

23

24

25

26

27

28

29

30

it o) /

HEHM/NE: 00.00 7T

BHRE: Tk

= AT

(—) 2t FPfRess.

(2D BR%BH: GFRZIT)E 180 H W EHRMRS -

(2) ZWBH: BEXRARNBH (BF/EART=RERS % B8,
AR RER. N5 AR R EERSN RSB S ERZ KA, B
A ZHTFAPITH R T ARG E R AR 2=, A
N L E SR AR ik SR H A SR

=, PRI

(=) Wi i F 59 e LR

() ZHERREERRETE )G, H 5 HFTx RMHE 25 & E 3T
FIARU, ZWWRFTNRSFRE. BIENRR. KR, MER
FEIMEERE, SIERSER, ETRHFFRRKITE. 25 BEAFHRT

98/ 125



0 0O 0O 0 0O P52000020250006DS

ROCFTH W ARE TR FHTER, FHEMWARSBE=ENHDNEFTHR,
H 2 AEEREETE RTHAZNAERERKIRERS) , F75HE s
MR, TTRZTTEE.

(=) FHEREREEREEH RN ARG AW EHER, AT
T T5 5K, mFAERER B 275 &,

() WWcd P SW, B 2007 MR BRI, Bl
X5 AT RS, AT DARAE SCH ] F 1 IR AR B - MU s ) s T AR EE

DO, Asikds &7

R BB KR A T B AE, &@F LR 156 HR—IK
PESAT B bR B K

F. SRR

R YRR F R ESF I, HRESOREE TS E BURREEE
FAHTREERE . ROFERERERN, SERBFTAE; BUAFER
BindER), EE LT RE.

EERABTEETH. 205 RESFW, MRFHEBR: WHEAR,
] A BT BRI RIEBRE TR

ANEE: YLk

(—) RGP KR AIESHREE R

(Z) ZHERHEEMEE SR E R F T RERONRS, FHEA
R FOTRERER SR E R TR K. HLANRERERAER
1T, BN B AREIHSCHE, He A 1EH N B EF R TUE

(=) Wz FEX>RRESEAESFW LI NAE BERIER K
ITEK, EEREFWZBE 2 ANTERARAREEREE RBRKRE R
BT,

99/125



0 0O 0O 0 0O P52000020250006DS

(W) wEFE—RAM, FHEL. 250 BHRAEZSE, AFR%

BRI

() FEFERTTERRRABERPAREFIH M AT HRAER.
75 SMRELTT:

Mtk SN 5 FH T AEIR X 5 R Szt
ZHEABEAN: GEERREN) ZHRMAEA:

Hi%: 0851-83620578 FHL:
TEPAT: BRBURAT S A St RH TR AT IR ARAT -
5. 52001513600050005958 1S

BiS: 12520000429203011T iR

e EA HEFE: A H
UHMBAE, ENFAFERETFRER, BRMRE)
ER A FXE TR L BRI AR 3T, 3T EIR A S0 ER |

100/ 125



0 0 0O 0 0 P52000020250006DS

2.1
2.2
2.2.1

23

3.1

3.1.1

3.2
3.2.1
322
323
3.2.4
3.25
3.2.6
3.2.7
3.2.8

33

34

3.5

4.1

3* TR L

ST SRR
WL AHIE
RN
e
FHF—4

Fir—i8% (BS)

RINEFARR (BS)

RIEHERF

RN IRNETET

ZERRASIE

ZERRARNELS

—RRENE

SRR, BRTMMUREIE. HSEICIEE=IES—IE+
WSS INIRE R #
RISt SRR R S RITER L

BEBETE R EINRENTUFARBEDRIERR T #
eSSl NES NS IS

IEEM SN RERIINE Bk

T RERTFIRR B

RIRMRIEE B3ZIHINKIE

TR

BREIMRIRIIN T

RITFrERR R R RFE R

M Rz PS4

RN LRI S EFER

101/125



0 0 0O 0 0 P52000020250006DS

FS

4.2
43
4.4
45
4.5.1
452
4.6
4.7

4.7.1

4.7.2

4.7.3
4.7.4

4.7.5
4.7.6
4.8
4.9
4.9.1
49.2
493
4.9.4

SR/ SRR

RAREZR

B RER

5 N1n HECECHIIE

RN R RS IE AR

R AL IRIERRS S

MENER, FEx. FRER

EIZRERIR B W E1ER

RIRSEE

%ggﬁﬁﬁ%ﬂ@iﬁb‘ﬁmfﬁmﬁééﬁiﬁﬂEP?QE BEXEHCRIBHE

RIRAIB ST BT R ZMAIA R
MR ERICRRED

fgg@tﬁ_\iﬁ?ﬂﬁ‘:ﬁéé%‘ﬁ'%ﬁﬁ??%{ﬁﬁﬂﬁﬁ’%ﬁﬂﬁ%&ﬁb BEXIERK
[55)

RITRREED
RARRIERIGFED
IRSERRT R
HEBMEBERIE R
FRNEIVES B R

T REIMA T R BA A IE AR )
TR NEFIME AR RR R
YRV AERAER

102 /125



0 0O 0O 0 0O P52000020250006DS

M 7 3 {434
[ 5T E 7]
R S

e 5=

B &R

INSEZES

HEHES:

HRE:

TrEmhit

BAEAN:

B 1E:

B8 # A H

103 /125



0 0O 0O 0 0O P52000020250006DS

BARR
1. R8s _[BRATMBERR] 1 [FRAREaR] B [BARRN S

#®ml () A (KE) @ _ xTAR®, NE: k. [BARRNTER1]

) IR A TR A o,  [RARRITBIR 2] () MUTERER

=S

HITIRN A % ,
2. XA (BHAR)
3. &

4, Fir—RERHAMBAET

MyBmER (BF) @
EERBATIRMMAER:
;A
CERRE
2 ’:
HR %

BHE8: & A H

104 /125



0 0O 0O 0 0O P52000020250006DS

H3x

T % 3t I 7R % FR AR SC AR g 1 18 DL g 1 B 3 I T T RS

105/ 125



0 0O 0 0 0O P52000020250006DS

iR —RR
{6 7 7 4 B
T H A5
55 H 4 %
C-N I LIAT =2 M. 55 B 1) A 55 1 A

CNEY - NRMAIE CRE)

E HAT W

NN VANG: DY
R NARE AR T
H 39 -

106 /125



0 0O 0 0 0O P52000020250006DS

BBRANR—BR

HR AR E 45

g4 | BFR/ T H
KA | wE | 2H | BF HAt iEF5
ES | WP 2% 2% Za | ES | Bk

I}
iz

P
hiit

HoAt

>~
o

e L IR EORIEMEN GRS A ORGSR S 10 B BN B HEAE (R B AU A IR
e, 52D B AT AN w b B AL A ED
2. WRWEHATT R

HER R (A D
BN R AR N B IR 2 7
H#: 4 HH

107 /125



0 0O 0O 0 0O P52000020250006DS

BARFKME. ERFHER

L 7R 44 P«
WH 5
I H G5
KIS %K 5 B ER BirAR fin 25 ]

E: 1L “RE” R “ERET. “AURE R “TRE.

2. BHERKERER, BEXBPRBEIAHF “BNRBORBEER” FHRERN
HERFHR.

3. MRWHTY .

BERITT (A )
38 1 7 3 R A B LR A T
3

108 /125



0 0O 0O 0 0O P52000020250006DS

B %%k, ERRER

{6 7 7 44 9
5 H 5
55 F 5
RO HHKE | BRER BT A WE | B

E: 1L “RE” R “ERET. “AURE R “TRE .

2. BHERKELERRERL, BEXBRBE A “BHMWORFER” FRHER
HIRFHR.

3. MRWHTY &.

PR (A D
BN VR AR N B IR RN 27
SR

109 /125



0 0O 0O 0 0O P52000020250006DS

BB S AR A3
0L 44 T

B

Hi ik -

AL R R A H
ZEWR:
W, Rl . BHS.

F_(HENV g A A B0 B9 E AR

5 IR B

B ERERAN G4 NB BERAREBASMIEEBE R

# K5 s Ak

HERI R (A D
BN VR AR N B &R T N2 7
H#: 4 HH

110/ 125



0 0O 0O 0 0O P52000020250006DS

BERRBAENZILS

J7 M TR b g BB A BR 2 A

WHRMFEEAERN, WRIRFP AL A (Ld), BRI AL 2 # R 0T H K
Wiz (H %5 ), SRR B AEEAR R P A RFF. ARWATE
TR R AR RIEE . (RBANTHEEZBD.

e AR B ik AR NS BAR B ik
N AG D BB ARG 0 Ak N AG T B R G Ak
BN GG 28 BN BAE B e
] 3 T 52 B ARG N A ] R T 2B AP OO Ak
i 32 BAR R A DL -
whAn . PEH. W
kS
T R -
HIIS T 2 55 -
L R R
FHL:
FEMARN (BT
e RN
VARG )
FHH
.

111/125



0 0O 0O 0 0O P52000020250006DS

N2 P % A% 1IE B SO

BRI B AN R & B R K% B B B R A

112 /125



0 0O 0O 0 0O P52000020250006DS

P LR % P 2 52 At 5 4 S IR W A )

113/125



0 0O 0O 0 0O P52000020250006DS

RE R F FHNF

JP T M BB ] A PR 2 A
FHR AT R E R U, A BT TR b, A AR e 8 R S IR 4% R T SC A R E 1 B R
[] 53 A7 S AT AQER iR 55 9%

R (A
EERENBERENEIEN (T -
{18 157 72t B

e A H

)

e ARERAR G5 SN O AR ST B B I RN bR SO

_10_

114 /125



0 0O 0O 0 0O P52000020250006DS

B RIEE R

CRIG AR LA D -

ErRELZm _H A (AT ) WHhs, BERSARCE, JI5 &
PRORIE S NR T8 (X g6 FFEH W~ RIE:

(1D ARIEERNARAEFEAHEEA H. 35 RN ERIE KR A EH K
W, 2® 7 FEE, ARORUE SR A 2O AN E K .

(2) ERRUEEAHZOHN, MBI AR (PENRIEMEBUGTRIEE) LT3
A AT — o i B SR W SO R SE IR S5, AR R 3R T B b PR AE 42

1) JBOFF B b BAE SR SO R RE 1R 8 b SCA (K4 28038 P9 i1 33 o SC A

2) WRRJE R BEAE SR W SO R E BT PR A 5 32 JE 240 48 R IE 1

3) AR, A5 AR SO RLE B IR N 2T 5 [A

DRI e 45 YAT B A 8 I RS U Ak

HERI P . (AF)
R MARNBEREITLTN (&7
H#: A H

_11_

115/125



0 0O 0O 0 0O P52000020250006DS

/N 4 NV S B B

Aona] CBea ) FBEFY, R CBUF R G BE D ok ok e 8 B IME)
e 20200 46 5O MHLE, Aaw (K&K Sm_CEL 2K 1_RHE A0 R
W% Bl e 0 B A i AT A BUR BRI A Al il & o AR SOG4k (R R AR
Ry gialb o R8T 20 B A B B RN kD B R AR B F

LW A HRD, T _CRIW SO A W B B g ATk ATk & d (R 4k
N_ (N AFRD, M NG, EMIR AT oe, B B8N o6, BT (ALl
R A GO LD ;

2. (WA 85D, J& T _CRM AT B BT AT k) A7k, A& (R 4k
N_ (N ZAFRD, Mk NN, BN A TE, B R EN e, BT _Ch A Al
AN ol | AN i DX

CL bk, A& T RSB, AFEERBRA D RELREE, BA
FAES KBNSt ANFE— NI .

A Aeb s BRI AR SEE T, A R, R REE AR A N A

WA (F5FD:
/‘H:

m R

:

OMIEA B BN B 8 FUER E— R, T E— 5K %408 K3 8L AT AR
QOF IR HNEERAEPEREK PNV KRFBORE, BEFRASEFATFPIRENER (P
N Al 7S B B )

ONHE LR FHK BT AREAR.

_12_

116 /125



0 0O 0O 0 0O P52000020250006DS

T REPR ORI i A I B 0 Ul R AIE B A RE O D

3. QFHARIIH AR A i AN K BT REIAOR dh U, R REIA DR b A BT pR ) SO (YT REIA PR
a TG OL ) RN E L, ZORIN g BRI R A 5

BOR SAE BT Bobrr™ dhJ& 175 REA R b H S B B2 BV B0ET & WA A D9 e B SR I n 2
BERI R A, BEIFATEIEMT, S ARLORAIE S PRSI T RSN A, HESER R

TR i B R

Bl _CRIAAAFR):

ARRFIFBEFEY], ARUBRR A2 7 P s MBS B 5OR R SCE R RS XXX G
FefOfT D T RE S R BUR RIS B b, BIER Y, SO, RSO, T AREIA
HEIETS 5y, 9RE M IEE A 20k s H .

RAFR IR E SR T WA R, KRV RSEAE RN 5T

PR (FEED:
H 391
BP9 RER DR dt SRV B (1 DA ST 19X 3t 80 B M AT G S, N sl BOAR S B 7 A B

13

117 /125



0 0O 0O 0 0O P52000020250006DS

SRIENAR I i B A 75 B B

AEABE ], AR (W BCE RECHE R NI 2 R e g R N sk BUR R I EL
SREEM) (WPE (2017) 141 5) BHE, ABLONTE & &M AR A E AL, HA R
Mz AR TSRS SR A AL RS R S G A R R /SR Ak
550, B SR A SR NAR A FAL IS ) e CAVELE S Y AR R A AR A 1 R (S A s s
L)

AR AL PR R ST, WA R, KRR L DT .

PALAAFR (FED:
H 391

14

118 /125



0 0O 0O 0 0O P52000020250006DS

o BR Atk AT 75 B R

AL I, AR OB R R 0 T BUR R S AR ARl 5 JiE A 5% ) ) ae 1)
(MR (2014) 68 5) (HLE, AHBANFFE KM MIRIERAL, HARA S B
_ BUHRIWGTESN A BALHIE Y (AR BRI ARIE TAR AR IR SS ), TS TR A
PR AR SR SR BUR SR e 3 /s Aolb A fe AR BUR R IR o

A AL PR R ST, WA R, KRR L DT .

BALAFR (FRED:

H 393
BiEE: SRS INBUF RIS, N st g g U EIREHE . RS R CEEEt
PRI R T MR (R B S

15

119/125



0 0O 0O 0 0O P52000020250006DS

16

120/ 125



0 0O 0O 0 0O P52000020250006DS

B

KT BN R Al R B A HE R RE P38

TAZ B (2011) 3005

#E BB BETARBUG, ESESHZE. # BB LA R HAL:

NTVE SR (A N REAE /ol ety ) A1 (95 B o Tt — ek /il A g
aETER) (K (2009) 36%5) , TolbAfERMGE. FXRGHR. RESCEZR . MBI
FefilE 7 (R RE bR E R E ) o el SRR, BLER G URAT, TR RIRIAT .

BRZ YRR

E xR Gt A

B R e A 2 R os
AR
—O——FAH+I\H

17

121 /125



0 0O 0O 0 0O P52000020250006DS

HR /N i)l R AR HERR
— RAE (R NI E NV AZHEER) AT CHE 55 B ok it — B ek /ol & R 1Y
ALY (HK (2009) 36 5), il AME.
T Ry R A A R =R SR, LA RR AR Ak A B BRSO

PR, ST LA R E

\oiY

= AREEARAT WSS A& MR B ol Tk CERERETY, flidEdk, B A
Iv BRSO RIGERYD @ik, ko, FEN, Klisklk RSzl ,
etk B, Ak, U, FEMERr CEIREE. TERMAMECRSD , BAME
BRI, -t Ras, P, MR SR, HARS AT CRLfERE
PFAMBARNRS Y, KR B AIL R E BN, FBRIRS . BEAHARRS Y, 2 TAE,
AL A E MR R .

VO B AT LR R AR HE D -

(=) A& dRy My ke BRI 20000 J3 0 R BH MsR Ak . e, BRI
500 7376 LBy AL Ak, BN 50 J3 78 ke LR/ Ak, E IR 50 T3 E LR
9 Al

(=) Tl Al 53 1000 ABLF BCEMEIA 40000 7578 AR /M 4l . JLr,
Ml 51 300 AU B, HiEIN 2000 7570 & BLERIAH R Alks - Mk A B3 20 AR BLE,
HEHN 300 7570 & LB/ Al Mol A 53 20 A BLR BRI 300 73 76BL T HIN
[petkiall®

(=) ZHk. EA 80000 /378 AN BB L4 80000 /3 76 LA T I H /N Al
Hodr, ERYN 6000 oo A bL b, H e 5000 F5 70K B BRI B AL BN 300
Jige VA b, BB VA 300 J5 70 A A B/ N EDIIRON 300 7576 AT BT R A
300 7370 BA T AR Al

18

122 /125



0 0O 0O 0 0O P52000020250006DS

PO gtk . Aol A 51 200 A BLRCENAON 40000 576 BL R v /M dlk. e,
Mk A 53 20 A K BLE, HEDVIRA 5000 J370 & Bh oy R4k, Mol Asi 5 A&BLE, H
EMPISN 1000 J3 70 8 BLE RO/ Mol A5 5 N B BCENMEHIN 1000 7378 AR B9 5%
Ak,

() F L. Mk A 51 300 ABLRECENAA 20000 /576 BL R f v /M flk. Hrf,
Mk AN 53 50 A K BLE, HENVIR 500 F5e ke LL Ry R Al Mok A 53 10 A&BLE, H
BN 100 7370 K% BAE RO/ R Ak A A B3 10 AR ECENION 100 75 76 BL R 9k
Ak,

(73) ZZi@izfinl. Mol A 2 1000 A LLFECENIN 30000 7576 EA T B H /N Al
Hodr, MO 300 AR LA E, FHENVION 3000 7570 K% PA BRI AR AL, Mol A B 20 A&
L b, HEMEION 200 7370 K% L BRI/ ks Mol A 5 20 A BL R BENEIRN 200 75766
TR AL

() BfElk. Mk 7 200 AL ECE NI 30000 J576 LR B A F MR 4k . o,
Mok A G2 100 A K BAE, HENIRN 1000 J370 & L BRI AR, Mok A 20 A K BLE,
HENVIEN 100 5765 L ERI /N AL, Mol AR 20 AL R EE RN 100 576D R EN

(DRI

O\ BREOI . Mol A5 1000 A BUR BEENMEHON 30000 7576 BA R B H /Mg Al .
H, Mol 300 A& BAE, HAENIRN 2000 7576 5% B ERAH AL AL Mol R 20 AR L
by HEMEYRN 100 ot A BRI/ Mol A 52 20 AL R ECEMEYZA 100 FF7GBA R
(AR A o

L . Mol G 300 A LLRECGENVIRN 10000 J5 78 PA R Mg Ak, o,
MM A G1 100 A PAE,  HAEMURON 2000 J3 70 & BL BRI AR AL, Mok A3 10 AL E,
HENMVYRN 100 J3 76 M A BRI A, MO A B 10 ABLURECZEMVYRN 100 J576EL RN

DGk

(1 &k, Mk 7 300 A BLREZEMEICN 10000 J3 78 AR A Mg Ak . Hor,
M A G1100 A PAE,  HEMURON 2000 J3 70 & BL BRI AR AL, Mk A3 10 AL E,

19

123 /125



0 0O 0O 0 0O P52000020250006DS

HAENHAN 100 J3 70 LA LRI/ Ak POl A 5FE 10 ABURECENEHR 100 J376EA T HI N

A .

(=) (F B A& Aol 2000 A BLFECENEIN 100000 J5 76 EA T [ H /N2 4
e Hordr, MO AL 100 NS BLE, HAENMYN 1000 J5 70 & BB B Ak Ak A5 10
NIBL b, NI 100 75765 BA BRI/ A Mok A 5L 10 A BUREZENEION 100 T
JGRL T AR AR .

) ARG BRI S . MOl A 7 300 A LR EENLYCN 10000 7376 R iy th
NS o, MO B 100 AR BAE,  HEDRISON 1000 50 & LA BRI AR AL A
WA G 10 AR UL E,  BENON 50 570 & BL BRI/ Ak MOl A B2 10 A BT BCE IR
A 50 J3 76 AT B9 B Al

(+=) FHFEFREE . BN 200000 /576 LA RELEE P2 450 10000 /576 0L R HI N H
AN AR, Horr, EDIRON 1000 56 A BA E, BB 5000 7370 K% BA E B AR A
EYSON 100 J576 & BA b, BB R 2000 576 5% BA B /NELGL s BRI 100 576 A
TN EGE A 2000 570 AT AL AL

CHIE PR . Mk 5 1000 A BLFEEVIN 5000 7376 AT IR HNER AL
Hoef, Mol AR 300 AR E, BENON 1000 73765 L BRI ARLAl; Mol A B 100 A
F UL, HENIRN 500 J5 76 & LA BRI/ DOl A 57 100 A LA R ECENEY A 500 57T
PAN B9 R Al

(+F) MEMEE RS Mol AR 300 AL FEERE 8 120000 7576 AT B /R
AR, HA, MR 100 ARBLE, EBF R 8000 5t Rk BRI AR, Mk
AR 10 AKBLE, HBE=EH 100 J570 & A ERCAREAE; JOlL AR 10 A BUF S5
100 F37G AT oA RE Al

(73 HAARFNIAT . Ak A 5E 300 ALK Fg s M dll. Hedr, Mol A 53 100
ANFCA BB R Alh s Mk N5 10 AR BL BB/ Al A N B 10 AR B2 4
I8

20

124 /125



0 0O 0O 0 0O P52000020250006DS

oo AV RR R 7 LLGTTEER T G- Hde ke

N~ ARE TR AR N R RT 58 N ARIVE BESL K #- P ) A A AL ZOF 3R 4l
AR LR AA R E ASAT L, S IRASHUE 34T 4 AL

B AHE H B AL AR BRI RIS AV FR R TR, B SR GETHER T 40 B i E Ky
WAV I GETH 2. [ 55 B S iR 14 L BEAT AR SR Bl 0 A, A8 E 5 A UE A — B 4
bRl R v o

J\S ARE i TAAME BALES . ER SR R RE T TIRE (EREF T2 BT
R UL AL & AR AL TG DLE IHEAT

Jus ARE b DAV AME BALHS. B GiHR & R T A v iR .

T AHE B RATC Bl IT, RERERZE. BEK R WEBEME XS 2003
WA ) (NP FRAEET AT RE )[R PR AL

21

125/125



	封面
	

	第一章 采购公告
	贵州大学植物保护学科提升采购项目的公开招标公告
	项目概况
	一、项目基本情况
	二、申请人的资格要求：
	三、获取招标文件
	四、提交投标文件截止时间、开标时间和地点
	五、公告期限
	六、其他补充事宜
	七、对本次采购提出询问，请按以下方式联系


	第二章 供应商须知前附表
	一、远程开标规定
	

	二、供应商须知前附表
	二、供应商须知前附表


	第三章 供应商须知正文
	一、供应商须知正文
	一、供应商须知正文

	二、供应商保证金缴纳须知
	


	第四章 评标办法
	一、评标办法前附表
	报价明细表
	开标一览表
	评标办法前附表

	二、评标办法正文
	二、评标办法正文

	三、评标办法附件

	第五章 采购需求
	第五章采购需求

	第六章 合同条款
	第六章合同主要条款（参考）

	第七章 响应文件格式
	投标文件格式
	目录
	响应文件封面
	响应文件封面

	报价部分
	投标函
	开标一览表
	开标一览表（自导）

	报价明细表（自导）

	资格审查资料
	投标供应商授权委托书
	法定代表人身份证明
	法定代表人授权委托书

	一般资格
	营业执照、组织机构代码证、税务登记证或三证合一证书
	财务状况报告材料
	依法缴纳税收和社会保障资金的相关凭证
	具备履行合同所必需的设备和专业技术能力的证明材料
	近年完成的类似项目情况表
	正在供货和新承接的项目情况表
	近年发生的诉讼及仲裁情况
	投标保证金已交纳的依据

	专业资格材料
	联合体投标协议书
	投标所需的其他资格审查资料

	响应性文件
	投标供应商实质性响应符合审查表
	技术偏离表
	商务偏离表
	与采购项目相匹配的证书
	投标供应商综合证明材料
	企业综合实力的证明文件
	项目的阐述、演示、样品展示

	同类或类似项目业绩情况
	声明与承诺
	参加政府采购活动前3年内在经营活动中没有重大违法记录的书面声明
	投标人遵守政府采购法规的声明
	供应商信用记录承诺书
	投标供应商为代理经销商时提供制造商售后服务技术力量支撑承诺书
	银行保函承诺书
	投标保证保险承诺书

	服务整体解决方案
	优惠性政策情况
	中小企业声明函
	节能环保产品声明及证明材料
	残疾人福利性单位声明函
	监狱企业声明函



	第八章 其他
	拟投入人员一览表
	技术条件、要求偏离表
	商务条件、要求偏离表
	法定代表人身份证明书
	法定代表人授权委托书
	供应商资格证明文件
	供应商针对评分提供的相关证明材料
	代理服务费确认书
	投标保证金函
	供应商认为需要补充的其他资料


		2025-07-03T15:55:10+0800
	-
	¹ãÖÝÊÐ°ÙÒµ½¨Éè¹ËÎÊÓÐÏÞ¹«Ë¾
	verify




