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Construction of STM14_3199 overexpression strain in Salmonella typhimurium and transcriptome analysis
WANG Qi, LI Bing-qing, YUE Ying-ying (Department of Pathogen Biology »School of Basic Medicine s Shan-
dong First Medical University & Shandong Academy of Medical Sciencess s ]inan 250000 ,China) ***

Objective Comparing the transcription differences of Salmonella typhimurium ATCC14028 strain and the
STM14_3199 overexpression strain by transcriptome sequencing technology. In order to provide directions for further re-
search of STM14_3199 protein.  Methods STMI14_3199 gene was amplified by PCR, inserted into expression vector
pBAD24 ,and electro transformed into WT strain to obtain STM14 _3199 overexpression strain WT_3199, then culture
them to logarithmic growth stage under the same nutritional conditions. After sample preparation, transcriptome sequen-
cing was performed. Results After verification by PCR,SDS-PAGE electrophoresis and sequencing, the overexpression
strain was successfully constructed, and quality control of the transcriptome data showed that the sample set data were
qualified. The differential genes in the results were counted,and a total of 1 906 genes with differential expression were
found,of which 887 were up-regulated and 1 019 were down-regulated. The differential genes were classified according to
function and annotated into GO and KEGG databases for enrichment analysis, and it was found that these differential
genes were involved in many pathways, affecting multiple functions in vivo. Conclusion We successfully constructed
the STM14_3199 overexpression strain WT_3199. The up-regulated genes in WT_3199 were mainly in carbon utilization,
degradation and synthesis of arginine,while some of the down-regulated genes functioned in citrate utilization and catabo-
lism of arginine. The GO enrichment analysis showed that the differential genes were mainly related to metabolic proces-
ses,intracellular components and catalytic activities of some enzymes. KEGG enrichment analysis showed that the differ-
ential genes were mainly enriched in the pathways related to carbon metabolism,oxidative phosphorylation and tricarbox-
ylic acid cycle. These analyses suggest that STM14_3199 may play a role in these pathways,laying the foundation for fur-
ther studies of their function.
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W IR & — 2 L 3 9 o0 i 32 10 W 3 B0 7
e AR P AL T T A R 5] R
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RPN N R TESS AR R E R (TR S RN
Horpr AR FEVD 1) B 2 B 5 R & IR P L 47 FE VD)
PR 2 S B0 98 L L5 G FE TN I 5 6 . R FE VDT
& (Salmonella typhimurium , STM) J& V0 7] & 1Y L 7Y
F0g i 7 Y, — b E N R I R SRR () e
IR E# WA BOR B . RGTFED T R 4 1L %
Y AR, NBEE 388 5 8%, B 1 LR & M ) vh g R B
BE R, o] O™ E O R I B e KA. R
XF BRAG FE VD T TR A AUE 5 TGI8 A s 2 SR A & L T A
Fl A A T EEE X,

— BB LT L 20 A VA M S 2 U A
A 0 T A A T B A E v ) B U T i e v
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O N TRk T A A RS, BFgE kB, B
FEVD TR A AT AAE W 40 b A K %00, 8 ] DLE
Wi 240 A Ok i 32 1 o A L SRR L R T R K 4 B X
7 B FE VD T B L PR 2R 4 SRR ™ 3 R Y R
BEA

SR o 78 B I3 200 7 e 5 o BL095 FE VD 1) I g ket B
I 210 i P 1 b RS R B R ML RV R . S T —
T B FE VD T B AE AR N AR AR BIL R L VR 3 I
Bl I 0 6 S BT FE VD T B AT T sk
P43 AT K B A W 4 A T U 22 B TR I o SRR &
AT R BE Y b R R R A s i D 4 A 1Y
AT LBRT E a4 NE AN AR Z 0
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FE T ILNEW TR AR G T 1z 25k 0 8 R AT 5 2258
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AT S (4 85 1 R R 1 I A 36 7 48 3t 3 1) B B 5
Ik, Hod ,STMI14_3199 JE P K H 4 A 19 26 (% 2

STM14_3199 FEH MM X 4> TR H 7 ku, J&
— A 62 AR FERR T A R 45 F 19 /N B (mi-
croprotein) , TEVP T H AR5, STM14_3199
PR DB AR RT Y 191, 093 EFFZE 1 810. 59, 3 &
105, AR EW ., 4% microprotein BFH 12
TEAE T ah ka3 R 20 b 5 H AT X 28 8 (a2 B
DRI TR R B, ERGEDTTE
ATCC 14028 KBk, STM14_3199 4 — 16 & IR
FEHKF B[R JR R 1k 75 % B9 1 STM14_1447 . 48
MA e STM14_1447 HEHRIEER A+ 015, H
BRI, 5 STM14_3199 AHAR A9 JLAJE IR BT 4 5 19 g
fEE B M STM14_3194,STM14_3195,STM14 _

3196.STM14 3203.STM14 3207 DA M STM14 3208
S R W AR 11, 0 55 STM14_1447 848 i 3 (X 9
MyEA T BAEIFZ R AE A, A, STMI4
3199 15 Isrl B A B AR A IR R, Tsrl & —
FELE T RAGZEYTTHE ATCC14028.S1.1344 A1 L T2
Pk Gifsy-1 Fime B A4 L 9 BEAS 4 /N RNA fY 8 1,
T STM14_3199 & TIsrl fFF B B& 32 HE , % Tsrl 2 i
/N RNA WEE A B B XREEA N, XL R
FRE STM14_3199 & DI ae$E 4t T T 529 5 1) .
SRR T R STM14_3199 & (1 E R 1E 38 i DL & 3
MR X 6 38 P 1Y) 43 HL . AS B SR A e R ik STM14
3199 Witk WT_3199 545tk WT #4175 s 41 2=
Je o3, DLtk — 2B R R H I iE .

e SRR R AE — 8 M A K B Be sl S5 1 v — > 41 i
S BT R S A AL AE GBS RNA L rRNA |
tRNA DL mRNAMY R e St 41 2% 2 fE RNA 7K
- AN TR S T S PR 3 36 1 0 1 AR Ak, DT 43 A
AN TR G A 0o J A A B B W S A R R TR
AR AE K RNA-seq FEA5 =38 & 0 )z R B8
15 AT PR A B A L RE T A T SR 2 A A
GERY EE N AR S PR IS RNA LR
Pt RNA B 284y 8 4lifk 5Bk rRNA 575 3] mRNA,
W5 H S B S OUE cDNAL X cDNA #5417 K 548 42 .
R LEEFESE R cDNA F B 1T PCR 4714, &
KA cDNA SCREY™  H PE 58 )46 0 A 4% S B vl st
Ay v B0 DY 0 R 7 vk £ EA Nllumina 1G,
Hiseq 2000, ABI SO1ID %5, A 5256 5% FH A9 2 31 & ik
M ) Ilumina 3.

A 5% 38 2o W) VR AR OR L M R S TR
STM14_3199 3 X i 35 Btk WT_3199", If i 1
B SR T B BT AE bR WT 5 WT_3199 #£5¢
SRR ) B 7 95 25 F T 5 DR 4 0 S KT B 22 57 R e 4 4y
Br . M HRSE STM14_3199 5 A 1Y) 2 8 42 41k S0 % & wF 5%
J5 1]

M5 A%

1

1.1 A#S5AkE BROGEDTTE ATCC 14028 19 H
FE ATCC B FlEE ; K 3% A B DHS o e 38 3K 84K
pBAD24 4 A 521 % AR AT

1.2 EZMEL5&A ECMS30 H LU T 3£ E
BTX A )5 GS-900 2 i BIE % B { % Powerpac basic
BL Rt VKA T 25 [H Bio-Rad 23 Wl 5 %8 41 58 I A% 43
T &5t Essential V6 I T & [E Uvitec 22 F); DYY-6C
HLUK AU F b 5t 7S — A W BB A IR A 5 B0RE /N 32 3
%4 (TIANprep Mini Plasmid Kit) , i % DNA 4
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Ak 18] Wi ik 77 & (Universal DNA Purification Kit) &
TRNzol Universal i RNA #2£ B 7 ( TRNzol Uni-
versal Reagent) g { KR A LB (db 5D A BRA A
DL2000 DNA Marker 1§ 5 5 H AP HAR LD H
FRZS 7] 5 BRI P VT EcoRI #1 HindIII, T4 DNA %
W L Veriti 96 FLIAE R L NanoDrop™ One" # 1%
e 2 e WIS P Biib i R ISR 3 N W 3
(P ED AR 2 7] 5180ku prestained protein marker iy
H B i 4 A W B A FR A B] s KOD-Plus- Neo 5
¥ PCR g A HA TOYOBO A,
2 A&
2.1 WT_3199 ¥yt
2.1.1 5liRitS &M MRYE STM14_3199 (5L H
FEA T —X R S (R DL H b RS 5 A
PRI EE I EcoRT Fl U)A7 &0, T 5190 51 A OR 4 5
Al HindI1T B§E) 07 25, A M AE W EER () AR A
Al A

X1 PCRIF S|

Table 1 Primers used in PCR amplification

o R
T A 5 —3) TR
. . Amplified
Segment Sequence of primer
{ragment
STMI4_3199-1aa- EcoRT-5' ATAGAATTCATGAAAGAAGGCTTCTACTG Ll i
STM14_3199-186aa- HindIF-3T ATAAAGCTTTTAAATTGGAGGTTCTAACGGTCC T e
2.1.2 HMEKN STM14_3199 A By 8 LB

FEVR TR ATCC 14028 B Ak 1% R AE A B AL PCR §™ 4%
HAE LR, W 4 F: 95 C HiAEPE 5 min; 95 °C A8k
30 5,56 ‘Cil &k 30 5,72 ‘CHEfH 30 s, 30 NI ;72
CHLEMH 10 min, PCR =¥ #E4T 10 Bt B8 b 58 i i
PR E o 8 7Y DNA 4 Ak [ g3 577 200 158 [T Wi
2.1.3 STMI14_3199-pBAD24 T 4 J§i i 1) ¥y 2 %5 4k
KI5 ¥ pBAD24 JFRi il PCR =4 4 9 i Fl Eco-
RI 1 HindIII #47 XU Y], B U1 7= 9 647 100 35 s b
5 e L UK I DS [, [Tl S B PCR 7= 9 il pBAD24
Jki ] T4 4 16 C it i B B W A K
YA R DHS o 25 40 M b, 5% A0 TR 2 50 U A 78 20 Btk
() LB [ AR 5% 3 M 1T 37 C e IR AN 3 R 9.
MAEHT PR 75 1 ml & EHME LB B SR,
37 CHREFEE Ay N 0.5 BFIA L-FIHiAA 8%, 37 “Cif
% 2 h J5BURE 4T SDS-PAGE HL ik 20 H7 2 H #ak 1%
B o BHE T R A AR R L) A BR S mIN Y

2.1.4 STMI14 3199-pBAD24 20 i ki £ 0 ¢
D F TE 6 1 TR o e 2 TR 2R ORI LB AR S IR
Forp 37 CHEEEE IR . HFOR/NMEIRF & E STM14
_3199-pBAD24 ik, —20 CI-AF.

2.1.5 WA KEAGIEDTTE ATCC 14028 6 bk

PERIG IR S G et T dh LB #9R 5 (& 15g/L
NaCD H1.,37 CHRFG IR E Ao N 0. 3, HIKE T H
EE TR EE 3~5 WL RIFEZa M, Mz
A4 b A i A pBAD24 J STM14 3199-pBAD24
Bk, Ar id A ATCCI14028-pBAD24  Fi
ATCC14028p3199-pBAD24 ,J& 2] J5 VK 2 min, 5 &
L B AR T AT i s (R TR 2 300 VL, IFJE] 130 pes, [] B
200 ms, 3 80 YO L MKE KGR 1 h G AIRM B A A
THHERER LB B3R 5 A 1,37 TSR, B
2 d PRHCEL A & 84T BH PR T A S PH R T R —
80 CIR-AE,

2.2 HFAFHHE KEEMEN ATCC14028-
pBAD24 & 4 Btk (WT) & ATCC14028p3199-
pBAD24 B MR (WT_3199) FEH R 321 %, 5 2 d
i 1+ 100 B9 LK W e 45 Tk A & N Pt LB
B gth, 37 °C.200 r/min B35 1 h J5, 10 8% 35 S
ML TE N 0. 05 % B L-Ff A0 #2422 55 95 &2 Ay
0.5, ZrAHEC1T ml B 12 000 r/min B> 5 min,
7= E3W . MA 1 ml TRNzol Universal 7543 247 )5 A&
IR, —80 CUHRAr., WREHRIE 3 MEY = ELE (s
e WT_1,WT_2,WT_3,WT_3199_1,WT_3199_
2,WT_3199_3),

2.3 % RNA sy 2 B B bR H 5@ &, 651
TRNzol Universal & RNA #2065 & #2 BUE RNA,
A 50 pl. RNase-Free ddH, O 7o 4 WK T ¥ figt . & I i
3 RNA W00 BE R4l B L 75 Agilent 2100 bio-
analyze Xf H 58 8P T B i 64T 4%

2.4 HFAXEME HTEZEY mRNA T
polyA B, fr LIFE £ & RNA F89 rRNA PLFRIE
J SR 5 A5 50 1 B A AR 5 R 2l 4B 1R B mRNA
BEALTT W AT Fr B, 3 % 55 i cDNA JF i — 25 4l
b 3T aifb i cDNA 17 R u B & B 23k, 5 ik
PAIER R B 1T PCR 971G, 345 cDNA SCHE ., Bk
B JE TR AT R S A DU 43 BT E AL R R B0
A BB R B 58

& R

1 BRNEBREE

PLATCC 14028 T MR B2 R B AR . FH 131 56 2 11 1Y
RSt 51 9 PCR ¥4 B R 3E 0, 934 7= P iE 47 126031
EAEEEN LYk M, S5 SRR 1, B3 R Br 2y 186
bp, 5 STM14 3199 K K/N—F,
2 BEREERIEEK WT 3199 BETE

FEAEE R WT_3199 41 dk e 538 LB h B35,
IMAZMR N 0. 05 % L-FIRAA A S 2 h J5 B0
W, #547 SDS-PAGE LKA, 45 5L &1 2., 76 48 1 K
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M DNAfREY 1~3 HEERE PCR >
B 1 BEHWEE PCR ™Y 1 %RAEMERRE XS
M DNA Marker 1—3 Target fragments

(Q2O) ¥ i 98 % LA b, B JE i 7 K F 30(Q30) 93y
95 % LL E L i3I8 JE reads B G C LR 5 B0
SEE 5350 Lh b, e B N BEASRE A 4R U RNA 7
B i RAF

M EASFRERGE 1
Fik=Y)
B 2 WT_3199 EABERIE=HH SDS-PAGE B ik 4> #7

FAPEXT 2~5

WT_3199 # 4 %

K . M Protein Marker 1 Negative control 2—5 WT_3199 re-
Fig. 1 Identification of target gene .
combinants
Fig.2 The result of recombinants
2 HRINFHERE
Table 2 Quality of sample sequencing data
. JE I B ORI FUR/Y =} ; T Phred fHi>>20 Phred {830 GC it
HE il R ] ® e W A 1R . o .

P Raw reads Clean reads Clean bases 0 Q20( %) Q30( %) content( %)
WT_1 15798302 15676870 2.35G 0.02 98. 40 95. 15 53.24
WT_2 15187542 15087686 2.26G 0.02 98.52 95. 40 53.23
WT_3 14623002 14455098 2.17G 0.02 98. 40 95.11 53. 34

WT_3199_1 16149026 16056480 2.41G 0.02 98.42 95.19 53.46
WT_3199_2 15410044 15273880 2.29G 0.02 98. 49 95. 40 53.50
WT_3199_3 14385080 14252984 2.14G 0.02 98. 50 95.43 53. 36

2.2 HEmS5AFARMALSELLET  —oRUL, W
BB L ENHEFEE , AL ATEAETS YL, fEfE
REA7 B F R 2 LA A1) B b He (Total mapped)

B TF 70265 ARYE R 3 B L BT AR R X )
275 B DL 1) O )35 TR T 94 06 3R W A U 592 36 AH G 2K
I ET

R3 HBSSEZEEALNIHR

Table 3 Comparison of samples and reference genome

SOR/iYE) AESE 7 B L R4 B

2% 75 LA ZA LX)

Z% 79 LA E— LX)

Saﬁﬁcgnfrx\nc ) ‘rcads b4 EI‘] Flcan reads %X (ﬁy:l; 157 B 1Y vclcan reads #{ EEV:E ﬁiﬁﬂ/ﬂ Clean reads %% 25%5[;
Total reads Total mapped Multiple mapped Uniquely mapped
WT_1 15676870 14999431 95. 68 270620 1.73 14728811 93.95
WT_2 15087686 14458614 95. 83 247293 1. 64 14211321 94.19
WT_3 14455098 13729144 94. 98 241582 1. 67 13487562 93. 31
WT_3199_1 16056480 15735132 98. 00 237261 1.48 15497871 96. 52
WT_3199_2 15273880 14938005 97. 80 251372 1. 65 14686633 96. 16
WT_3199_3 14252984 13927260 97.71 409730 2.87 13517530 94. 84

3 WT 3199 vs WT BEREAERFINER S

265 RIBIE (DEGs) B9 12 % P73 BT /2 RNA-seq
FIA% 0 T read count T 37 B E(E A 18 & 32 2 I
J R 8 FHE PR B2 52 0, — R L IH 58 EAE SR 1Y FP-
KM f%# read count F7m 45N AE i 4 3 5 K 1) R ik

LGB IAN FPKM KT 1B %R k5, W T
AR A W SC I, SR FH AR 0 A 3 O R A |
log2(FoldChange) | > 0 H. padj<C0.05 iR IHENA,

3.1 EFA Rt 2555 IR T EOR ST RN
PGk 5 WT_3199vs WT A I 1 22 2 3£ K 1 906
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loglOpadj) » £1 & R 7n Y 22 5 36 ), 4 R T
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Fig.3 Volcano plot analysis of WT_3199vsWT

3.2 EFARARE ERENRESNZHHRE
A5 3R I A [ Y R R A — i X R e S
SUTR] f) AR Wy 2 g A R A g AT DA [ A0 4 —
FERIIAE . AR (A 4) rp 3k A5 2R Al sl A ) 9 2k 1
RAEAE— L 210 R H K B 3R 08, 4 (0 3R JE I
PR R AR N RE B 2 PR AR AR R 25 5 R A FP-
KM ¥ — b 2b Bl 59 44

B 22 5 B IR I 0 M I B 245 2R 45 IR D B 20 26 (3R
) al RS B bR A 22 5 3 DN AE 2 I A L I SR T
Lo R TR R 25 5 e DR AT R B AR 22 S R T

TR R Y 22 5 3 D rp S Rk ST AR R R A
FHAR G AR b 3K, #27R STM14 3199 J H 4 i
149 28 AT 1T RE TR B U5 R RS 2R 11 % fire 2 A ) B
G Fh R IR

C N 2

T LA
€ LA
17661¢ LM
T 661 LA
€ 661€ LA

B4 ZRBERBLASHE

Fig. 4 Cluster analysis of different genes

4 WI_3199 vs WT HRAEZREEEESH

F AR X 22 S 36 AR 4T GO & 253 HT (Gene
Ontology) LL J¢ KEGG & % 71 #T (Kyoto Encyclopedia
of Genes and Genomes) , Bl X 22 5 SE R o 17 & 3 P53
B R AR L ) 56 PR B 3] GO 8 KEGG B dls 5
RIS R IR R H B 5L R W] BETE 7R N A R R Y
T Re B VR moy i A 2
4.1 GOFHE»H XNEFREHMP GO &L Hril
W T A B DI RE B A LA gy AR W 2 il B (Bio-
logical Process,BP) ., 4f i 2 43 (Cellular Component,
CO) 4 F 158 (Molecular Function, MF) 3 ~# 45,
X2 SRR AT HE— 22 GO FERE T, e i E F
PRI B T 30 4% H 3 B B BOS EY
PR EFFH BARRKZEEEZREED



+ 398 -

ki m R OE M F L&
Journal of Pathogen Biology

2022 4F 04 H 55 17 5 04 )
Apr. 2022, Vol. 17,No. 04

Hom b 2 N BB . H GO B EAERE (7
SYFE AR AW SRR P S/ T R AR 2 R
2 VARG AL LA B tRNA ZUEE BE A6 A DG 11 22 5 B 1A
Bog AR AL 2 AE AL AL o0 v o 5 T P9 4 0 DL B 20 o
G 1) 26 IR 22 S 500 W 8 5 T AE 1 ) RE T I L 22 57 2k
PR3 S AR R I (RN 34 2 il 0 P k4 B 79 O
PAK 5 tRNA A O AL I 1 25 D fE

R4 ERERIESE

Table 4 The classification of differential genes

P2 HEAH KA R
Difference Gene name Description
STM2456 ,STM2455 ,STM2454 ,STM2463
STM2464 ,STM2465,STM2466 ,STM2467 CERAH
STM2468,STM2469,STM2470
STM2284,STM2285 ,STM2286 ,STM2287 -
I]\/
STM2282.,STM2283 TRIER
STM2039,STM2040,STM2041,STM2042
STM2043,STM2044 ,STM2045,STM2046 ,
STM2047,STM2048,STM2049 ,STM2050, N EER
I STM2051,STM2052 ,STM2053,STM2054
STM2055,STM2056,STM2057 ,STM2058
STM4463,STM4464 ,STM4465,STM4466 , LK i e e
STM4467 KRR YA
STM4071,STM4072 ,STM4073,STM4074 o g
STM4075,STM4076 . STM4077 . STM4078., ?;E 114:%\ TE.E;%D
STM4079,STM4080
STM3240,STM3241,STM3242 ,STM3243 VIR % 12 % i
STM3244,STM3245 L- %5
STM1786, STM787, STM1788, STM789,
STM1790, STM791, STM1792, STM793, WAL
STM1794
T STM0618,STM0619,STM0620,STM0621
\ . . \ oo i
STM0622,STM0623,STM0624 Frikm LAl
SR I AR
STM4296,STM4294 s .
K R Ay AR

-log10(padj)

Description

categoy [l s [l cc [ vF

B 5 GOE&HEENKE

Fig. 5 GO enrichment column

4.2 KEGG #3%G &E5H XMNESHEHAP KEGG &
ENEENERENA MRS IEEREL.

¥ KEGG & %0 M1 45 2 b i B AT 20 4 KEGG
M [ 22 T AR (B 6, Hh B A R AR R KEGG i
P& PR AR A SR AR N G P AR Y W S ORIl
ATLLEH WT_3199vsWT fi4 22 5 35 X 35 5 5 48 76
R 1R L LANMA A Z2 503 N & 45 3 A AL B IR 1L i
FRAGIR TN B R AR I S s e,

4
3 |‘
| ||||
& &

¥
Description

log10(padi

B 6 KEGG =&k E
Fig. 6 KEGG enrichment column
it

B FEVD TR — R L BN K AT L R T
TR @ B E, A R HE R JC 2 A, O IR e IR A i
IR AR KN 35~37 °C . fiesd pH 6.8~7.8, %
FROUE ' 75 LR AN 1y, 30 8% 3% 3 B0 T AR KRB
R CEE SRR . R TR R
28 IR AR HE A LS 3 RBOF A T I 53 1 Al
I b R B B J B W A0 M A L 7R AT R A
FEVS T LA SCV 2 i 37 37 J K0 A A A R R X A
B 09 A5 1 B L 5 40 if 45 13 i A1 2 215 R T S
14 B IR R T RV TR R A & AR
WA I R Y,

B 5 T 18 5 B FE VD 1T A AR B I 4 i S
i T — 28 AR AT S 5 DU R R L LR A
12 )5 5 DUBCI S R 0 DO RE AR N Y T JLFP B 1, ik
HE AT REAE B3 JE D 1T 1R A B0 2o B b R EE EAR
AU, Horh, STM14 3199 JE A 4 % 19 2 1 10 % &
W, HAE AR B 4 i J5 45 VLB B Tk 9.5 fi . 4R
iMi, H A o6 STMI14 3199 K PR K 4 55 (4 26 13 5
STM14 3199 WA CHE IR A, T — 20 T iz
PR R I 4 % 1) 2 11 5 1 S X LR AT T AE WM B s
Bl 25 5 7% STM14_3199 K6 PR BT 4 it 0 85 19 2 —
Fh R F0 4 H (Uncharacterized protein) , #H X} 43 F i &
AH 7 ku, HA 62 DM, & T /N E H (micro-
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protein) , H#R microprotein H & —F/NrF . (H
G 1t 35 DR B0 A S R 3 R A b R R A . SR A A
Wk ¥Z 1 microprotein 7£ s Y& N 1Y D BE 2 4 i
A HE

BT STM14_3199 & 11 JC & 7K 17 55 45 W 15 5
[ Y5 225 49, TGk DA 35 A8 7 T A T4 00 H: T B 7 A Py 4b
RN R, HAE AW TTH ATCC 14028
PRrb 2 B Ry 0 (W] UR PR R Gs 75 %0 M AR STMIL4
1447 2 — PP D RER F0 B 5 11, 3X S X STM14 3199
Ty e W F 5 71 ok — o MEFE .

J T HE— R STM14_3199 & 1R A= 1% 3h
AE 3 o A% A S 2y B AR 43 A T STM14 3199 3
Tk e A FEVS T ATCC 14028 #k 3 [ 8 19
Ak, AV P, W T R TR STM14
3199 FEP I FIkH AR WT_3199.8% WT Bk & WT_
3199 PA MR BE I X BUE KWL BRI RNA J5 8 R F .
B — AT T AR BT DR UE T AR I AR AT A
5% B A A G R 1722 LR 7.

RBAEpHron WT_3199vsWT FiH 02 F 3N
V2 RN S R R TG SR I P A R
FH DL BOKS B2 1 5 it RN A OGS T — Se 7E A7 A R 4
I DA KRS 208 1) AR 38 72 vh & 15 T B i 35 DR ) & A=
TAERREE A T 4228 STM14_3199 FE R K H 4 i
(28 TR A T RE AR X SR AR vh R 4 —E T RE .

GOBFBEMWME/R. 5 WT HHkHH WT_3199
FMRIE S /N TARHE R 2 Rhs 12 = SE R T 1k
DL R tRNA S Wk Ak 55 A8 W 2 B v oA I 0 SR T
FEIB 255 5 1 AE 40 M4 43 5 T, 5 M 24 DA R 4 i
MR EENA BEER ES TR L, ZFENER
Bt tRNA 3 F 5 Ve i AR L & 5 (RNA
K EEEL T E DI LA B E % . KEGG 2 #r
WoR, 25 T AL N 2w R A AR AR SR B R AL Ly
TG TRAIE A L VAT T 1 R 0 250 2 A%, 3 26 248 51 T & Sk AH S A
FE R FT LA B WF 5% 77 1) B4t 1 i AR R AU B .

ARG DA TV T STM14_3199 3 5
FIKW R WT 3199, JF R sk A =45 Rt 7
STM14_3199 K& B v] 68 A& 44 /E 1 09 4= ¥ 2 i # K id
B, Rk — L FSE STM14_3199 JE PR K H: 4 5 4 2 1
R REZE T R AF Sk, SR, & F STMI14 _
3199 TERR IR A R 202 1 A 1 B oy e A DA B H: A
&N HAARE R B AEE TS0
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