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Table S1. Primers used in this study.

Name Sequence Function
Pta-EcoR V-F CCATGGGATATCATGCACCACCACCACCACCAC

GCTGACCTCTTCTCGAC Gene cloning and colony PCR
Pta-Spe I-R GGACTAGTCTAGAGAGCCTGAGCCGCC
Pta-RtPCR-F ACGAGAACTACTTCGGCAC

RT-PCR detection
Pta-RtPCR-R CTAGAGAGCCTGAGCCG
Pta- RB764 CGGAGATCAAGGGCGACGCTAA
Pta- RB826 TACAAGATCGCTCAGCGCCTCG
Pta-RB947 TCATCACGGCGGCTCAGGCTCT
LAD-1 ACGATGGACTCCAGAGCGGCCGCVNVNNNGGAA
Primer used for TAIL-PCR

LAD-2 ACGATGGACTCCAGAGCGGCCGCBNBNNNGGTT
LAD-3 ACGATGGACTCCAGAGCGGCCGCVVNVNNNCCA

A
LAD-4 ACGATGGACTCCAGAGCGGCCGCBDNBNNNCGG

T
GPD-Xba I-F CTAGTCTAGATCCATGCTGCTGCGATCTGGGAGT  Primer used for

G Glyceraldehyde- 3-phosphate

dehydrogenase Promoter
GPD-EcoR V-R CCATGGGATATCTGTGACTGATCTGGTGTTGTTC (Papd)
&p

TGA




Table S2. The T-DNA insertion information of the mutants.

] T-DNA inserted . . . .
Strain . Functional annotation Insertion region Source
position
NP-Pta-4 XM 016413716.1 Hypothetical protein Scaffold 1, 74977  This study
Oligopeptide transporter and
RHTO 01356- . Scaffold 13, )
NP-Pta-6 - RNA polymerase II associated This study
RHTO 01357 . 110670
- protein 3
NP-Pta-15 XM 016413716.1 Hypothetical protein Scaffold 1, 75043  This study
NP-Pta-20 XM 016413716.1 Hypothetical protein Scaffold 1, 74977  This study
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Figure S1. Alignment of Pta sequence btween the native (Pta GTG--ATG) and the de novo

synthesized (PTA redressed). The initial codon GTG from B. subtillis was changed to ATG

when the alignment performed.
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Figure S2. RT-PCR results of the engineered strains. The RT-PCR was performed using the

PrimeScript™ II High Fidelity RT-PCR Kit with the Primer pair Pta-RtPCR-F/Pta-RtPCR-R.



Rhodosporidium toruloides |RHTO_04463. t1p [RHTO_O4463. t1 |RHTO_0446. .. 473  e-134

»Bhodospori dium
toruloidesimﬂ_ﬂ-liﬁi tip |RHTO_04463. t1 |RHTU_0=1463 |p1‘msp
hoketolaze |112 566
Length = 965

Score = 473 bits (1218), Expect = o134
Tdentities = 279/774 (36%), Pozitivesz = 420/774 (54%), Gaps = 47/774 (B%)

Query: 22  IEGVDEYWRAANYLSIGQIVLRSNPIMFEFPFTREDVEMR——LVGHWGTTPGLNFLIG 76
++ +  §R + YL QT+L#SH ++ T+IVE R LG GL+
Shjct: 46 LDATVANWRLSCYLGASQIFLOSNATLSRELTEDDVEFRRAHTNLAGD—IQGGLSLAYY 103

Query: 77 HINRLIADH——QANTVIIMGPGHGGPAGT AQSYLDGTYTEYFFNITEDEAGLAKFF 130
H LI +  + +GPGHG PA + T+ ++44P +E GL+EF
Shyct: 104 HTQALIRRKGDEEGAEPKMIFYTGPGHGAPATLSFLYIEGAISKFYPQYPLNEQGLEEFY 163

Query: 131 RAFSYPGGIFSHYAFETPGSIHEGGELGY ALSHAYGAVIINE SLFVFAIVGDGEAETGEL 190
+ FS+PGG PSH ETFG IHEGGELGYAL AYGHVM+ P WGIGE+ETGE
Shyet: 164 KYFSWPGGFPSHYNAETPGCIHEGGELGYALGYAYGSVMDRPEQISVVVVGDGESETGET 223

Query: 191 ATGHQSNELINFRTDGIVLE ILHLNGYFIANFTILSRISDEELHEFFHGMGYEFYEFVAG 250
AT W S+K ++F G VLPILH+NG+KI+ TI + +EL + G GI+
Shiet: 224 ATAWHSHEWLDPAESGAVLPILHVHGFEKISERTIPGTMDNVELSLLYSGYGYQVEFVEYK 283

Query: 251 FDNEDHLS———IHREFAELFETVFDEICDIKAAAIT—DIMTRFFYFMITFRIFE 300
E H+ *H A+ +EI I+ Ah++ + +p +FMII R+FK
Shjet: 284 AQGEAHMGGHDFADRVLHEIMAASLDWAYGEIREIQKAARSGGEFIDKFRYFMIILRSEE 343

Guery: 30

=t

GYTCFRFIDGERTESSWRSHEVELAS ARDTEAHFEVLENWLESYEFEELFIENGAVEFEY 360
T F GE+  ++ SHAVEL A+ + L+ WL+SY+ ++LFD +
Shict: 344 GWTGPSSEHGEHLLNNFASHAVELFDAKTDDEANAYLERWLESYEANKLFIFSEDNLERG 403

Query: 361 TAFMPTGELRTGENFHANGGRTREELKLFELEDYEVEEVAEYGHANGA-LEATERLGVYT 419
TF + ++ G ++E + E++ HIG G+ + ++ ¥
Shject: 404 TIFDRLLYEALFEIMERRLGFYEETYH—YKFLELDIWERY GFEKGEDVSCMEATAGYL 461

Auery: 420 RDITEWRFDSFRIFGPDETASHRLAAAYDVT —HEEWHAGYLS ARV EHMAVTGHVTEQL 477
D+IE RF FEIF FDE & H+L + ¥T H Q¥+ E GHTE L
Shjct: 462 TOYVIERWFREFEIFSFDELALHELDGVFSYTERHMQWI——FETAHEGGEVTEML 513

Auery: 473 SEHEMEGFLEGYLLTGRHGIWSSYESFYHYIDSMLHOHARYLEATYEETFWEEFISSMHL B37
SEH ++ +L+G0 LIGREH=++ SYE+F+ ++ 0 0O+ E+++ +E WRE P +5+
Shject: 514 SEHSLQAWLAGYTLTGRHGVFPSYEAFLGTVATMTVEYTEFMEMAL-ETHWRGETASLTY 572

Auery: 533 LYSSHYWERDHHGFSHUDFYTSVLLHECFRRDHVIGIVFEVDSHMLLAVAERCYESTRE 897
+ 45 RR+HHG+SHR+PG 5 +L+ + +YFF D+ ++F C +5 K
Shject: 573 IETSTWTRAEHNGYSHAWPGFYSTVISL—FSQLARVYFPSDANTSVSVIAHCLESENY 629

Auery: B985 IHATTAGERFAATWLTLDEARAELEEGAREWEWASHVESHIEARTVLAATGIVETREIMS &67
IF I+ KEF  +L+++Eh Ght W+ SV + L G TH+E++
Shict: 630 INLIVGTRAPTEVVLSYEEAERHCTAGASYWERYS—-VIEGVDFDVVLYGIGYELTEEVIH G55
Auery: 655 AADKLD—AMGTIEFEVVIVVILVELAS AKERREALSTEEF AELFTEDRF VLFAYHSY AR 714
Ab L ++ HWVHVVIL+ L ++ AL + F LF P++F YH Ta
Shiect: 639 AMALLRKDFGTELRYEVYNYVILLYLAPEGDHPHALDEAGFRSLFPPGYFIIFNYHGYAG 745
Auery: 715 DVRGLIYDEFPH—HDRFRVHGYEEQGSTTTPYIMVEVHNIDEYELAAEALEMT 765

+ L++E + + Y EQG+TTTF+ M+ HH DE+ L AEAL M+
Shjct: 749 QLASLLFDREHSVGRSEMFIFAYSEQGTTTTFFAMMCCHRTDRFRLAAEALEMY 802

Figure S3. Alignment of the Pk genes of Bifidobacterium adolescentis and R. toruloides.
Query: Pk of B. adolescentis GenBank: KLE27828.1; Sbjct: PK of NP11 GenBank:

EMS19462.1or RHTO 04463.



