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The expression profile microarray data of breast cancer cells and tissues and CHIP-seq have been desposited in public database under the accession code
GSE159490 and CRA003355. The microarray and CHIP-seq data referenced during the study are available in a public repository from the website (https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE159490 and

https://bigd.big.ac.cn/gsa/s/Z9K8598l ). The source data underlying Figs. 1a-l, 2a-q, and 3c, d, j, k and 4e-h,k,l,m and 5a-m, 6a-m, 7a,b,d-i, Supplementary Figs.1a-d,
f-l,o-s and 2a-r, 3a-f, i-m, o,p and 4a-i, 6a-t and 7a-e, g,h,j,k,m,n e are provided as a Source Data file. All the other data supporting the findings of this study are
available within the article and its supplementary information files and from the corresponding author upon reasonable request. A reporting summary for this
article is available as a Supplementary Information file.

Sample sizes of the patients were counted on the basis of sample availability and it is sufficient for analysis. The sample size of experiment in
vitro and in vivo was based previously publication(PMID: 30224822). Each experiment in vitro repeated three times under the same condition,
and mouse n>5 was used in vivo.experiment according to our experimental purpose.

No data were excluded, and all samples were included in data analysis.

All experiments were experimental triplicates or independently repeated over three times with similar results as stated in the Figure Legends.
Most of attempt at replication were successful. A minority of results was discouraged because the anaerobic tank leaked.

For cell experiments, all cells were allocated from the same parental cells and treated with the same indicated methods. For all animals in
each group of the same gender, age, weight and genetic background were randomized . For Figures 7i and 7l animal studies,MDA-MB-231
cells were injected into 115 mice ,the number of which is more than the actual used mice number in order to remove the mice with the
biggest and smallest tumors. When tumors reached 100 mm3, remaining mice with tumors were randomized according to tumor volume,
body weight, and so on.

In vitro CHIP -seq and Animal immunohistochemical staining were blinded by one group. The data analysis and Immunohistochemical scores
were processed and analyzed by another blinded co-author mentioned in Author contributions.
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Primary antibodies against HIF-1! (BD, 610959,1:1000), PKM2 (Cell Signaling Technology, 4053S,1:1000) , PHD3 (Abcam,
ab30782,1:1000) , hnRNPK(Santa cruz, Sc53620,1:1000) , hnRNPF(Abcam, Ab50982,1:1000), JMJD5(Abcam, Ab10639,1:1000), Rabbit
Hydroxyproline(Abcam, Ab37067,1:1000), Rabbit LaminB1(Cell Signaling Technology, 12255S,1:1000), MnSOD2(BD, 611580,1:1000),
Rabbit HIF-2!(CST,59973S,1:1000,Rabbit H3K27me3(CST,9733S,1:1000),Flag(Abcam,ab205606,1:1000),, Digoxin-antibody(Abcam,
Ab419,1:100), Mouse "-actin(Abcam, ab6276,1:1000), Rabbit PKM1(proteintech, 15821-1-AP,1:1000) were used.. Standard
procedures were used for immunoblotting.

Immunohistochemistry (IHC).primary antibodies were used: HIF-1! (BD, 610959,1:50), PKM2 (Cell Signaling Technology, 4053S,1:50) ,
PHD3 (Abcam, ab30782,1:50),LDHA (Cell Signaling Technology, 3582,1:50), Ki67(Abcam, Ab155809,1:50), GLUT1(Abcam,
Ab115730,1:50).

Immunofluorescence primary antibody:PKM2 (Cell Signaling Technology, 4053S,1:50) , PHD3 (Abcam, ab30782,1:50), hnRNPK(Santa
cruz, Sc53620,1:50) , hnRNPF(Abcam, Ab50982,1:50), JMJD5(Abcam, Ab10639,1:50),Biotin-antibody(Invitrogen,
033700,1:100),secondary antibody Alexa Fluor Goat anti-mouse 594(Invitrogen, A11032,1:500),Alexa Fluor 555(Invitrogen,
A28180,1:500).

CHIP antibody:HIF-1! (BD, 610959,1:50),p300(abcam,ab54984,1:50),H3K9ac (abcam,ab4441, 1:50),IgG (Abcam,ab172730,1:50)

All antibodies are commercially available and have been tested for species reactivity and validated by the manufacturers and
supplier. The statements of validation of each primary antibody for the species and application are available on the manufacturer’s
websit

MDA-MB-231, MDA-MB-468, T47D, BT-474, SKBR3, MCF-7 breast cancer cells, 76N breast epithelial cells and human
embryonic kidney cell 293T were obtained from American Type Culture Collection (ATCC) and grown according to standard
protocols.

All cell lines were authenticated by short tandem repeat (STR)-profiling.

All cell lines were tested negative for mycoplasma contamination.

No misidentified cell lines were used in this study

Balb/c nu/nu mice(3-4 weeks old female) of 4-6 week old were purchased from Beijing Vitonlihua Laboratory Animal Center Co., Ltd.
and housed under standard conditions of the room temperature range between 20-26°C, the relative ambient humidity of 50-70%,
the semi-natural light cycle of 12:12 or 10:14 hours light:dark.

Wild animals were not involved in this study

Field -collected samples were not involved in this study

All animal studies were carried out according to the ethical regulations approved by Sun Yat-sen University Animal Care and Use
Committee according to the Institutional Animal Care and Use Committee at the Medical School of Sun Yat-Sen University and
laboratory animal facility has been accredited by AAALAC (Association for Assessment and Accreditation of Laboratory Animal Care
International) and the IACUC (Institutional Animal Care and Use Committee) of Guangdong Laboratory Animal. Monitoring Institute
approved all animal protocols used in this study.

Breast cancer samples were obtained from 493 female breast cancer patients (22-89 years age, mean=49 years) from Sun
Yat-Sen Memorial Hospital, Sun Yat-Sen University (Guangzhou, China) between 2008 and 2016.

Patients without any treatment before surgery were recruited. The normal breast tissue and breast cancers were obtained.
The data would been affected when normal breast tissue has been mixed with cancer tissue. All samples were collected from
patients with informed consent.

The institutional review board (IRB) of Sun Yat-Sen Memorial Hospital, Sun Yat-Sen University.




