
Supplementary Material

Expression of phosphotransacetylase in Rhodosporidium toruloides leading to improved cell 

growth and lipid production

Xiaobing Yanga,b, Wenyi Suna, Hongwei Shena, Sufang Zhanga, Xiang Jiaoa, Zongbao K. 

Zhaoa,c,*

a. Division of Biotechnology, Dalian Institute of Chemical Physics, CAS, Dalian 116023, PR 

China

b. College of Enology, Northwest A&F University, Yangling, Shaanxi 712100, PR China

  c. Dalian National Laboratory for Clean Energy, Dalian Institute of Chemical Physics, 

CAS, Dalian 116023, PR China

*Correspondence:

Associate Prof. Xiaobing Yang Mobile: +86-187-2952-0029, E-mail: yangxb@nwafu.edu.cn

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2018

mailto:yangxb@nwafu.edu.cn


Table S1. Primers used in this study.

Name Sequence Function

Pta-EcoR V-F CCATGGGATATCATGCACCACCACCACCACCAC
GCTGACCTCTTCTCGAC

Pta-Spe I-R GGACTAGTCTAGAGAGCCTGAGCCGCC

Gene cloning and colony PCR

Pta-RtPCR-F ACGAGAACTACTTCGGCAC

Pta-RtPCR-R CTAGAGAGCCTGAGCCG
RT-PCR detection

Pta- RB764 CGGAGATCAAGGGCGACGCTAA

Pta- RB826 TACAAGATCGCTCAGCGCCTCG

Pta-RB947 TCATCACGGCGGCTCAGGCTCT

LAD-1 ACGATGGACTCCAGAGCGGCCGCVNVNNNGGAA

LAD-2 ACGATGGACTCCAGAGCGGCCGCBNBNNNGGTT

LAD-3 ACGATGGACTCCAGAGCGGCCGCVVNVNNNCCA
A

LAD-4 ACGATGGACTCCAGAGCGGCCGCBDNBNNNCGG
T

Primer used for TAIL-PCR

GPD-Xba I-F CTAGTCTAGATCCATGCTGCTGCGATCTGGGAGT
G

GPD-EcoR V-R CCATGGGATATCTGTGACTGATCTGGTGTTGTTC
TGA

Primer used for 
Glyceraldehyde- 3-phosphate 
dehydrogenase Promoter 
(Pgpd) 



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

Strain
T-DNA inserted 
position

Functional annotation Insertion region Source

NP-Pta-4 XM_016413716.1 Hypothetical protein Scaffold 1, 74977 This study

NP-Pta-6
RHTO_01356- 
RHTO_01357

Oligopeptide transporter and 
RNA polymerase II associated 
protein 3

Scaffold 13, 
110670

This study

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



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.



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

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



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.


