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2004-2017 FEAEE BB E KE (Yale University) BEE2[iiE 8 R M7 T3 Boyer

O NR 2 EIE T B, BE1% & - A0t 5 S AITEE PL G FEHR A 5k E PR 41 A 0
(YCEGS) . e O (YCC) Mspgifiirh Oy (YSC) &, FEHEE KE: Sterling

SR PZ Jr YCEGS H: [ 34T Sherman M. Weissman [ 48 R 22 )1 ENODE L
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(Consultant) % 2019 4.

2000-2004 SEAESEH 4> FFZ /A7 (Molecular Staging Inc., 2004 £ Qiagen if:
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REPLIg st 7 &
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B Boyer 02 o0 1 IR SR EL IS H B (1997-1999) 45 1 2 M 1% (&
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BB N, BT EAT TH BERIARZE NN FE TS5 PhD) o b BTN B2 5 S
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Sherman M. Weissman #(#7 (SE[18 {52 B IL R 4H 220 B, na i RS2 B2l 1)
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YO PR AT o MR SR A KB e Ludwig BESERT ST (1994 FE0E45 H N
[ i 55 B2/UTCC Scholarship & BB E 71 IER £ ) FIEBIAHATA R E =
(1995 4F52 CSHL Scholarship S #7523 N T REGL B8 FT) 40 2.
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AR 4 L R A PE I BT WPA (2008) ,  7E-F 1A 17 BE 41 g 3 LR 4H 3R e v 5 4 1 B
AR, Al AN O E S, S s s H O R R T
msCNVS (2021, 2025) ZEEGARMmH FEEEXRE .

BApEESRAE: Al 2 M RESRALN T PMA Al SMA (2013) 5 flEZ
R o AR ol A B 5 ALV 48T MUS T-seq(2021 ), PMA 4 B A 1 372 mRNA
IRIL AN phi29 DNA REBEN 2 ERIRMERY (RCA) 1% mRNA B3 H k7,
FELS AR AR AR AE PCR 151 A1 S i 10 A1 1) 55 — J/0 R % scRN-seq H/#7,
BEESE SRR EAIN .

B RBIAH: Al 2 f DNA FEALHITFHT: scCGl-seq (2016) F1 msRRBS,
(2021, 2023) M&EEGEEEEERT (2015) , HA scCGl-seq F #7251
AN A YRR AL ) 4 L R 4H DNA FRIEAL AR AT

HAMEERMRAE. S EEMEZHMIF TSR NAMUL-seq (2025) , MAEME
PRI JE A A% & SNV FHHEERAH Rl 10 8 AR ARG 77 3¢ (20260 , KK
ey 1 Bk R R

AN AR, R B AT M B S A AT B R A L A AT R AT (2014) , EARERTERAR
Ky Ry BANNR 2 A BRI B SR IR 1 IE R W 1 i ek B bR AR A

T (2021) .

B AR AR & PR BRI E $ 4k SCT-pgPCR (2013)  FlJE sk = 5
HIEHi kT USC-STELA (2019) .

H B B EFEATEZR msCNVS il msRRBS 75 RBLTEM, THERE AT CTC/HE
BA9/MRD) Al 57 MAENFTEIGIEE% (PGT, NIPT) HJE A 4H 58 58 AN R B 3
DR AR R VRI &5 5 I 3 47 JHL v 38 2 T 40 4 JE R R T IR %5 o
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AR LR EAAHE 15 TH, NSE SN IR E A rh, BT A 8K
DAL i B & 5 IH. 124 S35 117 GoogleScholars Uik 160 fikk, 45
HRWGE 1000, 484751 FH 10500 27k, Google Scholar H #5544, 110 $5E 73,
A SR FERE AT PNAS x7. Adv Science x4+ Nat Comm x4. Nucleic Acids
Resx3. JAdvResx2. Cell Mol Life Sci x3. Stem Cell Reports x3. Cancer Res x2.
Cell Discov x1. Developmental Cell x1. Mol Cancer x1. Oncogene x1 /& Cell x1 j#
S, VER NBEKZH DNA JuE A Al e &5t #)/ENCODE Hi ¥ Bl & 225 Nature x4
Fso EHm) T T & Introduction to Single Cell Omics (ELAM U AH 2 & 5y, FEAH E
4 1*) Frontiers fiff 7T B Single Cell Omics) 2019 “FH R, 124 CF 38 HIRALR
AEAT 6 B L N

e S N B O R S B BUR) 15 TH, #2582 TH PCT IS8R HEE, WA
WORSOM IEAE R FE rh, BAAEE R HE 10 BRIA.

45 ScholarGPS B /- HE# &iat (BEHEHEY, SRS VA 20 N FIEm 0,
HE 2025 FJE, IKIH AR R AR E G SR A T SO AR A S A S HEA AL
TARERET 1.7%, 15 LA 7 SR 51 4 3R AT 1.12%.

FETAFLAR 4y HLAN M A B2 SO R, #1536 B GEN (Genetic Engineering &
Biotechnology News, 2015) MBZHRE . I8 3] 5 RHEE B 1 fe ik AR L4350 R i
(PNAS Club, 2013) K Technology Networks FJ HEI4RFH AR E (2018) .

T 90 A R A5 P R B AT 95 JR e 4 (FDCT) MR RHEL K2 # A% 4 (FRG).
TR B R HARHER S (NSF) .« RHEEE KHIER S (MOST)  BIXRM{#Z
e, BIRHUEMES, BRE ARG E R FIHE . B H AR
JEF LT R B THE . B BB S FIEH . R BRI EE A £
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¥ 3E34E4T Nature Protocols. Nature Communications. Nucleic Acids Res. Genome
Biology. Genome Research. Genome Medicine. Aging Cell. Protein and Cell.
Genomics Proteomics and Bioinformatics . EMBO Molecular Medicine -
Computational and Structural Biotechnology. Science Bulletin 2% 30 £ f# SCI #f5&
IR 2 B oK Bl A i S SR T B B SE A BB RY . 2 Monocytomics  (MCMD J¢
Precision Clinical Medicine & (AREEREEH RAE/OUP ki) BIHIEI 4w, S5
Single Cell Biology AT 34, 11 HEAERBKYHN H Mk 4 & Frontiers [ (Single Cell
Omics) A FT B EHAT T4 B AV ER BL o) 1 AR W2 23k 40 a4 ( FLAT B
TS FEENBAT Em. BIEZEHER/ B mZE, WBFEE 101 5H#H
OB (BRI T AN ) WM.
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[N, T8GR 2026 db5T TICSSO-4) , 4T T 404k 1 BRI 5 41 i 75 0L s
#F—F|1+H1 (FOSCE,2021-2023) , 2 B4k — 2 -1 o 3 PG 1R B 22 [ P 224k
AmIE (2016-2024)  WRPTRHE S B FEAS HE AR B AR B (2024/2025) 4%
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BHEIE &2 BHEGH. TEIBMEEBE LB AR BUM P8 %S5 2 A T R 2
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g, RFEHCE. HEMEFNFE SELECTED RECENT PUBLICATIONS:

(*Corresponding author; #First author; IF refers to the highest impact factors)

1. Wen Z, Zhang Y, Lin G, Li X, Xiao C, Xu S, Wang J, Cao S, Chen Y, LiuH, Luo
X, Chen 'Y, Tam PKH*, Pan X*. Profiling Cell-state Fingerprints Based on Deep


https://scholar.google.com/citations?user=64M5V5wAAAAJ&hl=zh-CN

Learning Model with Meta-programs of Pan-cancer. Genomics Proteomics &
Bioinformatics (GPB) 2025 Dec 2; qzaf123. doi: 10.1093/gpbjnl/qzaf123.PMID:
41329499 DOI: 10.1093/gpbjnl/qzaf123 (IF 11.5)

2. Lin G, Xu M, Chen C, Peng B, Dong Z, Zhou X, Gao J, Yu J, Jia B, Luo C, Hua R,
Xiao C, Mai L, Zhang Y, He Y, Song Y, Marjani SL, Luo X, Zhang W, Zhong M,
Quan S, Weissman SM, Hong X, Zhu H*, Tam PKH*, Pan X*. A medium throughput
approach for single cell copy number variation sequencing towards efficient
application in clinics. J Adv Res 2025 Nov 13; S2090-1232(25)00881-1.DOI:
10.1016/j.jare.2025.11.005. PMID: 41241182 (IF 13.0)

3. Zhang Y, Lu Y, Mai L, Wen Z, Dai M, Xu S, Lin X, Luo Y, Qiu Y, Chen Y, Dong Z,
Chen C, Meng W, Luo X, Lin G*, Tam PKH*, Pan X*. Dynamic heterogeneity
towards drug resistance in AML cells is primarily driven by epigenomic mechanism
unveiled by multi-omics analysis. J Adv Res 2025 May 21:52090-1232(25)00358-3.
doi: 10.1016/j.jare.2025.05.038 (IF 13.0)

4. SuH, Zhou X, Lin G, Luo C, Meng W, Lv C, Chen Y, Wen Z, Li X, Wu Y, Xiao C,
Yang J, Lu J, Luo X, Hong X, Chen Y, Tam PKH*, Li C*, Sun H*, Pan X*.
Deciphering the Oncogenic Landscape of Hepatocytes through Integrated Single-
Nucleus and Bulk RNA-Seq of Hepatocellular Carcinoma. Adv Sci (Weinh), 2025
Apr;12(14), 2412944, doi:10.1002/advs.202412944 (IF 15.1)

5. Huang Y, Wang Q, Zhou W, Jiang Y, He K, Huang W, Feng Y, Wu H, Liu L, Pan Y,
Huang Y, Chen Z, Li W, Huang Y, Lin G, Zhang Y, Ren Y, Xu K, Yu Y, Peng Y, Pan
X*, Pan S*, Hu H*, Hu Y*. Prenatal p25-activated CdkS5 induces pituitary
tumorigenesis through MCM2 phosphorylation-mediated cell proliferation. Neoplasia
2024 Nov;57, 101054, doi:10.1016/j.ne0.2024.101054 (IF 6.3)

6. Mai L, Wen Z, Zhang Y, Gao Y, Lin G, Lian Z, Yang X, Zhou J, Lin X, Luo C,
Peng W, Chen C, Peng J, Liu D, Marjani SL, Tao Q, Cui Y, Zhang J, Wu X, Weissman
SM, Pan X*. Shortcut barcoding and early pooling for scalable multiplex single-cell
reduced-representation CpG methylation sequencing at single nucleotide resolution.
Nucleic Acids Res 2023 Nov 27;51(21):e108. doi: 10.1093/nar/gkad892 (IF 19.1)

7. Bai X, Guo ZQ, Zhang YP, Fan ZZ, Liu LJ, Liu L, Long LL, Ma SC, Wang J, Fang
Y, Tang XR, Zeng YJ, Pan X*, Wu DH*, Dong ZY*. CDK4/6 inhibition triggers
ICAM1-driven immune response and sensitizes LKB1 mutant lung cancer to
immunotherapy. Nat Commun 2023 Mar 4;14(1):1247. doi:10.1038/s41467-023-
36892-4 (2023) (IF 24.9)

8. QuR, He K, Yang Y, Fan T, Sun B, Khan AU, Huang W*, Ouyang J*, Pan X*, Dai
J*. The role of serum amyloid A1 in the adipogenic differentiation of human adipose-
derived stem cells basing on single-cell RNA sequencing analysis. Stem Cell Res
Ther 2022 May 7;13(1):187. doi: 10.1186/s13287-022-02873-5 (IF 8.1)

9. Trubetskoy V, Pardifias AF...... Pan X (as a member of PsychENCODE project
consortium), ...... Ripke S, Walters JTR, O'Donovan MC; Schizophrenia Working



Group of the Psychiatric Genomics Consortium. Mapping genomic loci implicates
genes and synaptic biology in schizophrenia. Nature 2022 Apr;604(7906):502-508.
doi: 10.1038/s41586-022-04434-5. Epub 2022 Apr 8 (IF 83.4)

10. Lu Y, Liu M, Yang J, Weissman SM, Pan X*, Katz SG*, Wang S*. Spatial
transcriptome profiling by MERFISH reveals fetal liver hematopoietic stem cell niche
architecture. Cell Discovery 2021 Jun 29;7(1):47. doi: 10.1038/s41421-021-00266-
1(IF 38.9)

11. Luo C, Peng W, Kang J, Chen C, Peng J, Wang Y, Tang Q, Xie H, Li Y, Pan X*.
Glutamine Regulates Cell Growth and Casein Synthesis through the
CYTHs/ARFGAP1-Arfl-mTORC]1 Pathway in Bovine Mammary Epithelial Cells
(cover story). J Agric Food Chem 2021 Jun 23;69(24):6810-6819. doi:
10.1021/acs.jafc.1c02223 (JCR Q1)

12. Wang H, Gong P, Chen T, Gao S, Wu Z, Wang X, Li J, Marjani SL, Costa J,
Weissman SM, Qi F*, Pan X*, Liu L*. Colorectal Cancer Stem Cell States

Uncovered by Simultaneous Single-Cell Analysis of Transcriptome and Telomeres.
Adyv Sci (Weinh) 2021 Feb 8;8(8):2004320. doi: 10.1002/advs.202004320 (IF 15.1)

13. Zhou Y, Yang D, Yang Q, Lv X, Huang W, Zhou Z, Wang Y, Zhang Z, Yuan T,
Ding X, Tang L, Zhang J, Yin J, Huang Y, Yu W, Wang Y, Zhou C, Su 'Y, He A, Sun 'Y,
Shen Z, Qian B, Meng W, Fei J, Yao Y*, Pan X*, Chen P*, Hu H*. Single-cell RNA
landscape of intratumoral heterogeneity and immunosuppressive microenvironment in
advanced osteosarcoma. Nat Commun 2020 Dec 10;11(1):6322. doi:
10.1038/s41467-020-20059-6 (IF 24.9)

14. ENCODE Project Consortium (Pan X as a member); Moore JE, Purcaro MJ, Pratt
HE, Epstein CB, et al. Expanded encyclopaedias of DNA elements in the human and
mouse genomes. Nature 2020 Jul;583(7818):699-710. doi: 10.1038/s41586-020-
2493-4 (IF 83.4)

15. ENCODE Project Consortium (Pan X as a member); Snyder MP, Gingeras TR,
Moore JE, Weng Z, et al. Perspectives on ENCODE. Nature 2020 Jul;583(7818):693-
698. doi: 10.1038/s41586-020-2449-8. Epub 2020 Jul 29.(IF 83.4)

16. Huang P, Zhao Y, Zhong J, Zhang X, Liu Q, Qiu X, Chen S, Yan H, Hillyer C,
Mohandas N, Pan X*, Xu X*. Putative regulators for the continuum of erythroid
differentiation revealed by single-cell transcriptome of human BM and UCB cells.
Proc Natl Acad Sci U S A 2020 Jun 9;117(23):12868-12876. doi:
10.1073/pnas.1915085117 (IF 12.8)

17. Cen B, Wei Y, Huang W, Teng M, He S, Li J, Wang W, He G, Bai X, Liu X, Yuan
Y, Pan X*, Ji A*. An Efficient Bivalent Cyclic RGD-PIK3CB siRNA Conjugate for
Specific Targeted Therapy against Glioblastoma In Vitro and In Vivo. Mol Ther
Nucleic Acids 2018 Dec 7:13:220-232. doi: 10.1016/j.omtn.2018.09.002 (IF 8.1)

18. Cen B, Liao W, Wang Z, Gao L, Wei Y, Huang W, He S, Wang W, Liu X, Pan X*,
Ji A*. Gelofusine Attenuates Tubulointerstitial Injury Induced by cRGD-Conjugated



siRNA by Regulating the TLR3 Signaling Pathway. Mol Ther Nucleic Acids 2018
Jun 1:11:300-311. doi: 10.1016/j.0mtn.2018.03.006 (IF 8.1)

19. Han L, Wu HJ, Zhu H, Kim KY, Marjani SL, Riester M, Euskirchen G, Zi X,
Yang J, Han J, Snyder M, Park IH, Irizarry R, Weissman SM, Michor F*, Fan

R*, Pan X*. Bisulfite-independent analysis of CpG island methylation enables
genome-scale stratification of single cells. Nucleic Acids Res 2017 Jun 2;45(10):e77.
doi: 10.1093/nar/gkx026 (IF 19.1)

20. Yang J, Tanaka Y, Seay M, Li Z, Jin J, Garmire LX, Zhu X, Taylor A, Li W,
Euskirchen G, Halene S, Kluger Y, Snyder MP, Park IH, Pan X*, Weissman SM*.
Single cell transcriptomics reveals unanticipated features of early hematopoietic
precursors. Nucleic Acids Res 2017 Feb 17;45(3):1281-1296. doi:
10.1093/nar/gkw1214 (IF 19.1)

21. Wu H, Zhang XY, Hu Z, Hou Q, Zhang H, L1 Y, Li S, Yue J, Jiang Z, Weissman
SM, Pan X*, Ju BG*, Wu S*. Evolution and heterogeneity of non-hereditary

colorectal cancer revealed by single-cell exome sequencing. Oncogene 2017 May
18;36(20):2857-2867. doi: 10.1038/0onc.2016.438. Epub 2016 Dec 12.(IF 9.9)

22. Han L, Zi X, Garmire LX, Wu Y, Weissman SM, Pan X*, Fan R*. Co-detection
and sequencing of genes and transcripts from the same single cells facilitated by a
microfluidics platform. Sci Rep 2014 Sep 26:4:6485. doi: 10.1038/srep06485(1F 5)

23. Wang F#, Pan X*, Kalmbach K, Seth-Smith ML, Ye X, Antumes DM, Yin Y, Liu
L*, Keefe DL*, Weissman SM*. Robust measurement of telomere length in single
cells. Proc Natl Acad Sci U S A 2013 May 21;110(21):E1906-12. doi:
10.1073/pnas.1306639110 (IF 12.8). It was Interviewed by PNAS club:
http://firstlook.pnas.org/new-ruler-for-telomere-length/, New ruler for telomere
length, May 10, 2013 by Sarah CP Williams; featured in “This week in PNAS - In this
Issue”: http://www.pnas.org/content/110/21/8315.full, May 21, 2013 by C.R., and
featured as “Telomere length measurement in single cells” by Hannah Stower
published in Nature Reviews Genetics, 2013. 14, 444, doi:10.1038/nrg3529, June 18,
2013.

24. Pan X#*, Durrett RE, Zhu H, Tanaka Y, Li Y, Zi X, Marjani SL, Euskirchen G,
Ma C, Lamotte RH, Park IH, Snyder MP, Mason CE, Weissman SM. Two methods for

full-length RNA sequencing for low quantities of cells and single cells. Proc Natl
Acad Sci U S A 2013 Jan 8;110(2):594-9. doi: 10.1073/pnas.1217322109 (IF 12.8)

25. Pan X#*, Urban AE, Palejev D, Schulz V, Grubert F, Hu Y, Snyder M, Weissman
SM. A procedure for highly specific, sensitive, and unbiased whole-genome
amplification. Proc Natl Acad Sci U S A 2008 Oct 7;105(40):15499-504. doi:
10.1073/pnas.0808028105. (IF 12.8)

26. Pan X# & Weissman SM. An approach for global scanning of single nucleotide
variations. Proc Natl Acad Sci U S A 2002 Jul 9;99(14):9346-51. doi:
10.1073/pnas.132218699. PMID: 12093903 (IF 12.8)



27. Pan X#*, Fu J*. Molecular evolution of MHC DQA genes: II. Phylogenetic
analysis based on nucleotide substitution and SCU bias. Acta Genetica Sinica (now
known as: Journal of Genomics and Genomics, or JGG) 1997;24(5):394-402.
PMID: 9494291 (IF 7.1)

28. Pan X#*, Fu J*. Molecular evolution of MHC DQA genes: 1. The maintenance of
interallelic divergence and the influence of GC content on gene structure. Acta
Genetica Sinica (now known as: Journal of Genomics and Genomics, or JGG)
1997;24(3):195-205. PMID: 936145124 (IF 7.1)

Selected reviews and books/chapters

29. Zhang Y, Xu S,Wen Z, Gao JY, Li S, Weissman SM, Pan X*. Sample-
multiplexing approaches for singlecell sequencing. Cellular and Molecular Life
Sciences 2022 Aug 5;79(8):466.https://doi.org/10.1007/s00018-022-04482-0. PMID:
35927335 PMCID: PMC11073057 (IF=9.2)

30. Zhang J#*, Spéath SS#, Marjani SL, Zhang W, Pan X*. Characterization of cancer
genomic heterogeneity by next-generation sequencing advances precision medicine in
cancer treatment. Precision Clinical Medicine 2018 Jun;1(1):29-48. doi:
10.1093/pcmedi/pby007. PMID: 30687561 (IF=5.3)(contributed to the inaugural
issue of the journal as funding Associate Editor)

31. Zhu W, Zhang XY, Marjani SL, Zhang J, Zhang W, Wu S, Pan X*. Next-
generation molecular diagnosis: single-cell sequencing from bench to bedside. Cell
Mol Life Sci 2017 Mar;74(5):869-880. doi: 10.1007/s00018-016-2368-x.PMID:
27738745. IF=5.79 (IF=9.2)

32. Zhang X, Marjani SL, Hu Z, Weissman SM, Pan X*, and Wu S*. (2017) Single-
Cell Sequencing for Precise Cancer Research: Progress and Prospects. Cancer Res
2016 Mar 15;76(6):1305-12. doi: 10.1158/0008-5472.CAN-15-1907. PMID:
26941284 (IF=11.2)

33. Liu N, Liu L*, Pan X*. Single-cell analysis of the transcriptome and its
application in the characterization of stem cells and early embryos. Cell Mol Life Sci.
2014 Jul;71(14):2707-15. doi: 10.1007/s00018-014-1601-8. Epub 2014 Mar 21
(IF=9.2)

34. Pan X#*. Single Cell Analysis: From Technology to Biology and Medicine.
Single Cell Biol 2014;3(1):106. doi: 10.4172/2168-9431.1000106. PMID: 25177539,
PMCID: PMC4147859 (2014)(co-founded the journal and served as its founding
Editor-in-Chief).

35. Pan X, Urban AE and Weissman SM. Chapter 20: Enriching DNA sequencing
with nucleotide variation by thymidine glycosylase combined with suppression PCR.
In: PCR Technology: Current Innovations (3rd Edition), edited by Tania Nolan
and Stephen A. Bustin, CRC Press. 2013June 17. pp. 285-297 (total 475 pages).
ISBN 9781439848050.



36. Pan X, Weissman SM. Chapter 16: Global analysis of DNA allelic variation
(GADAV) by specific enrichment of mismatches and selective amplification of
heterohybrids. In: PCR Technology: Current Innovations (2" edition), edited by
Thomas Weissensteiner, Hugh G. Griffin and Annette Griffin. CRC Press. 2003
November 13. pp. 163-174(total 475 pages). ISBN 9780849311840.

37. Pan X, Wu S, Weissman SM. eds. Introduction to Single Cell Omics. Lausanne
(Switzerland): Frontiers Media August 1, 2019. (total 128 pages) ISSN 1664-8714,
ISBN 978-2-88945-920-9, DOI 10.3389/978-2-88945-920-9. (Invited Editors).

38. Lin G-C#, Pan X-H*. The Technological Frontiers, Computational Paradigms and
Emerging Challenges of Single-cell and Spatial Omics. Chinese Journal of
Biochemistry and Molecular Biology Nov 2025, 41(11):1559-1565.=-6 #£&)I[,
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1. Weissman SM, Pan X. Methods for preparing cDNA from low quantities of cells.
2018-07-10, USPTO, US10017761 B2. ([ HF])

2. Pan X, Weissman SM. Methods for closed chromatin mapping and DNA
methylation analysis for single cells, 2019-11-19, USPTO, US10480021 B2. (ZE[#
A

3. Keefe D, Weissman SM, Liu L, Wang F, Pan X. A method for a single cell
analysis of telomere length. 2018-10-09, USPTO, US10093970 B2. (& & F))

4. Weissman SM, Lasken R, Pan X. Methods for reducing the complexity of DNA
sequences, 2001-09-11, US6,287,825B2; 2002-04-16, US6,372,434B2; 2002-04-12,
US6,346,399B2 (3 patents in a series). (3 35 B &A1)



5. Weissman SM, Pan X. Methods for identifying genes associated with diseases or
specific phenotypes. 2005-08-02, US6924104 B2. ([ & F))

6. Marchese FP, Pan X, Harold J. Trehalose-containing topical drying composition
and method of using same. 2011-11-29, US 8067037B2. PCT Filing date 6/24/2008.
(B HAD

7. Wang J, Zhang J, Huang Z, and Pan X. A method for accurately identification of
molecular interactions and their polarity and directionality. China Patent authorization
number # ZL201910571327.7; Authorization date: June 19, 2020. ([ 5 F]) ¥E
2 RE R, —RRYERER ) 2 1A AR R IRy v T R . SRESR
#71.201910571327.7; #H##EH: 2020 46 H 19 H.

8. Wang J, Zhang J, Huang Z, and Pan X. A method for screening gene keywords
from PubMed literature. China Patent Authorization Number # ZL.201910571336.6;
Authorization date: June 16, 2020. (HEEF]) VEFEZE.OEEHE, RN
PubMed S ik 158 25k (5] B i 7 1) i . B2 95#Z1.201910571336.6, % #E H = 2020
6 H 16 H.

9. Huang Z, Zhang J, Wang J, Lin X, and Pan X. A method for annotating cell
identity based on single-cell transcriptome clustering results. China patent
authorization number # Z1.201910242519.0; Authorization date: February 28, 2020.
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10. Pan X, Xu S, Zhang Y, Zhang J, Lin X, Wang J. Unmarked multisample mixed
single cell sequencing technology based on sample genotype data splitting. China
Patent Authorization Number #21.202211555116.2, Authorization date: May 14,
2024, (PPEREND RS FEARR SRR R BRI o ) AR S 2 AR S
AN IR R kT . BURSR# Z1.202211555116.2, ##4EH 2024 4£5 H 14 H..

11. Huang Z, Shen W, Wen Y, Zhang J, and Pan X. A tumor suppressor gene and its
application. Invention patents. China Patent Authorization Number #
Z1.201911152615.5; Authorization date: January 10, 2023. (FR[EIEUR]) &, 0%
B, — M DL AL R R ] . BUR)5R#Z1.201911152615.5, #H#E H 2022 4 1
H 10 H.

12. Pan X, Lin G, Huang Z, Zhang J. A unique fragment sequence capture method
based on single cell sequencing data. Application date: Oct 30, 2020. China
authorization# ZL 202011200039.X. Authorization announcement# CN 112309500
B, and announcement date: Aug 30, 2024. (FR[EER]) &R IES, —FEE A BEAN
J R P BB ME — v B A 8 U7 i . BURISR#Z L 202011200039.X, #XHE H 2024
830 H.

13. Pan X, Mai L, Wang L, Qiu Y, YinY, Wang S. A new method, primer set, and
reagent kit for high-throughput RNA sequencing and their application. China patent
authorization # ZLL.2020 10248230.5; Authorization date: April 15, 2022. (1[5 2
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14. Pan X, Mai L, Lian Z, Zhang Y, Lin X, Li S, Yang X, Peng J. A set of barcode
connectors and a medium throughput multiplex single-cell representative DNA
methylation library construction and sequencing method. China patent application
number CN2021103368157, application date: March 25, 2021; Patent acceptance
number # 202110336815.7; Publication number CN115125624A, publication date:
September 30, 2022. PCT application acceptance on January 21, 2022,
PCT/CN2022/073322. (&R, BFEEA PCT) —MHMEASIZIALL R hiE &
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15. Pan X, Mai L, Lian Z. Method for medium-throughput multi-single-cell

representative DNA methylation library construction and sequencing. USPTO

submission: EFS ID #48631744, application #18372695, mailed date: Nov 15th,

2023; Confirmation Number: #2711. This applicant is a CIP of PCT/CN2022/073322.
(B A

16. Pan X, Lin G, Chen C, Dong Z. A method for constructing a medium throughput
single-cell copy number library and its application. China patent application number
CN2021101331285, application date 2021-02-01; Patent acceptance number
202110133128.5; Publication number CN114836838A, publication date: August 2,
2022. PCT application accepted on January 21, 2022, PCT/CN2022/073321. (#
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17. Pan X, Lin G, Caiming C, Dong Z. Method for traceable medium- throughput
single-cell copy number sequencing. USPTO submission: EFS 1D #48631744,
application #18372695, mailed date: Nov 15th, 2023; Confirmation Number: #2711.
US Patent App. 18/228,664. This applicant is a CIP of PCT/CN2022/073321. (&[5
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*#%*%% English Version CV: Xinghua Pan, PhD, MD*****

CURRENT POSITION AND RECENT WORKING EXPERIENCES
2024-present, services as Professor, Precision Regenerative Medicine Research
Centre (PRMRC), Medical Sciences Division (MSD), Macau University of Science
and Technology (MUST), Macao, China, also affiliated with State Key Laboratory of
Quality Research in Chinese Medicine (SKL-QRCM) at MUST. He is a Supervisor
for PhD candidate in Biomedical Science program in Faculty of Medicine, and a
Supervisor for PhD of Pharmacy and for Master candidate in Faculty of Pharmacy in
MSD, MUST.

2017-2024, held the position as the Chairman and Professor in Department
Biochemistry and Molecular Biology at Southern Medical University (SMU) in
Guangzhou, China. During his tenure, he founded and served as the Director of



Guangdong Provincial Key Laboratory of Single Cell Technology and Application
(2018-2025), and currently Vice Chairman of its Academic Committee, and an adjunct
Professor. In SMU he directed the Guangdong Provincial Key Laboratory of Biochip
(2016-2018). Dr. Pan has been held Adjunct Professor at several leading hospitals,
including Nanfang Hospital, Zhujiang Hospital, Guangdong Provincial People’s
Hospital, and Dongguan Maternal and Child Health Hospital. In addition, he has also
been an adjunct PI of the Key Laboratory of Infectious Disease Prevention and
Control of the Ministry of Education in South China, and adjunct PI of the Key
Laboratory of Mental Health Research of the Ministry of Education, both at SMU. He
was a Principal Investigator of an Open Fund Grant of Shenzhen Bay Laboratory, and
he has been invited as an Adjunct Professor at Hangzhou Cancer Hospital, Sichuan
University, Guangdong Pharmaceutical University, and Jiujiang University.

2004-2017, Dr. Pan worked at Yale University School of Medicine in the United
States. He joined as an Associate Research Scientist serving at Department of

Genetics, and was later promoted to Research Scientist with the qualification of
Principle Investigator. During this period, he was also an active member of Yale
Center Excellence in Genomics, Yale Cancer Center, and Yale Stem Cell Center.

2000-2004, Dr. Pan was employed as a Research Scientist and Enzymology Director
at the Genomics Section of Molecular Staging Inc. (later acquired by Qiagen) in USA.
Concurrently he worked as a Visiting Researcher at Yale University.

As part of his academic commitment, Dr. Pan has trained over 60 postdoctoral
researchers, visiting scholars, and PhD, MS and BS candidates. He has also given
lectures in biochemistry, molecular biology, medical genetics, and cell biology to
nearly 10,000 undergraduate undergraduates and postgraduates including those in
medical degree programs.

EDUCATIONS AND TRAINING EXPERIENCES

Academic Degree Educations:

1980-1988, Bachelor of Medicine (MD equivalent, 1980-1985) and Master of Science
in Medicine (1985-1988) from Southern Medical University, Guangzhou, China.

1989-1993, PhD in genetics, Fudan University School of Life Sciences, Shanghai,
China, under the supervision of Professor CC Tan (Jiazhen Tan, an Academician of
both Chinese Academy of Sciences and US National Academy of Sciences, with his
PhD obtained with Thomas H. Morgan at California Institute of Technology) .

Postdoctoral appointments:

1993-1994, trained in molecular oncology at the State Key Laboratory of Molecular
Oncology, Cancer Hospital of Chinese Academy of Medical Sciences and Peking
Union Medical College (CAMS & PUMC) in Beijing, China, under Professor Min
Wu (an academician of Chinese Academy of Sciences).



1997-1999, conducted genomics research at Yale University School of Medicine
mentored by Professor Sherman M. Weissman, Yale Sterling Professor, and the
Director of the Molecular Oncology and Development Program of Boyer Center for
Molecular Medicine (an Academician of US National Academy of Sciences).

Short-term specialized training programs through his early career:

1987, Drosophila cytogenetics, Peking University Department of Biology, China.
1994, Molecular oncology, University of Melbourne and Ludwig Cancer Institute,
Australia, supported by an International Union Against Cancer (UICC) Scholarship.
1995, Artificial yeast chromosome technologies at Cold Spring Harbor Laboratory
(CSHL), New York, under a CSHL Scholarship.

RESEARCH INTERESTS AND ACHIEVEMENTS

Technological Explorations:

Dr. Pan began his pioneering work in single-cell sequencing as a member of the
international ENCODE consortium. He has since developed over a dozen innovative
technologies for single-cell analysis across multiple domains, such as the follows:

Single-cell Genomics: medium throughput scCNV-seq (msCNVS 2025), and Single
cell whole genome amplification based on phi29 DNA polymerase with trehalose
(WPA 2008), and contributions to the REPLIg system based on MDA principle
(2003).

Single-cell Transcriptomics: Two methods for single cell full-length RNA-seq (PMA
and SMA, 2013), and medium throughput microbulk RNA-seq (MUST-seq 2021).
PMA is recognized as a representative method of the 3™ scRNA-seq, based on mRNA
cyclization and RCA amplification, beyond PCR-based scRNA-seq and reverse
transcription-based scRNA-seq technologies.

Single-cell Epigenomics: Two methods for DNA methylome sequencing (scCGI-seq
2016, and msRRBS 2023) and a technique for closed chromatin profiling (2015).
scCGl-seq is recognized as a representative method for single cell DNA methylome
sequencing independent of nucleotide conversion.

Single-Cell Multi-Omics: Co-analysis of the transcriptome and genome within the
same single cells (2014, the first approach leading single cell multiomics); co-analysis
of mRNA and telomere length in single cells (2021).

Single-cell sample-multiplex sequencing: Single-cell dual-multiplexing sequencing
(NAMUL-seq 2025), and demultiplexing and annotating samples from label-free
scRNA-seq combined gene expression profiles and genetic variation patterns (2026).



Single-cell Telomere Length Measurement: SCT-pgPCR (the average length, 2013)
and USC-STELA (the short telomere load, 2019).

Dr. Pan particularly continues to advance the methods msCNVS and msRRBS for
clinical detection of genomic and epigenomic variations, particularly in embryo
screening (PGT, NIPT) and cancer diagnostics and monitoring (liquid biopsy,
circulating tumor cells/CTCs, minimal residual disease/MRD). He is also making
efforts to scale up throughput for broader research applications.

Basic Biomedical Researches:

Dr. Pan employs cutting-edge technologies in single cell omics, spatial omics,
multiomics, bioinformatics and machine learning, and integrates them with advanced
cellular and molecular approaches, animal experiments, large clinical samples and
public datasets. His work aims to elucidate both the unique mechanisms and
fundamental principles underlying diverse physiological systems and disease states.

In recent years, his research has been focusing on the following areas:

Solid Tumors: studying the heterogeneity (Intratumoral Heterogeneity or ITH, and
Intratumoral Heterogeneity), initiation and malignant evolution, invasion and
metastasis, drug resistance, and cellular microenvironment regulatory mechanisms of
various solid tumors (especially liver cancer and related liver fibrosis, as well as
thyroid cancer, colorectal cancer, and lung cancer). Furthermore, combining multiple
large-sample cohorts to explore and identify diagnostic and therapeutic targets and
develop precision medicine models (diagnosis, treatment, drug response/repurposing,
prognostic risk, and stratification).

Leukemia: similarly, exploring myelodysplastic syndromes (MDS), acute myeloid
leukemia (AML), and acute lymphoblastic leukemia (ALL) with a focus on leukemia
initiation, progression and evolution, focusing on the role stem cells and bone marrow
immuno-microenvironment (TIME) regulation, and elucidating drug response, and
construct models for therapeutic stratification.

Stem Cells & Regeneration: investigating various stem cells and progenitor cells
(particularly hematopoietic stem/progenitor cells/HSPCs, mesenchymal stem
cells/MSCs, and organ regeneration stem cells) for their roles in development, aging,
degeneration, injury, and regeneration. Attention is also given to studying cancer stem
cells.

In addition, he is also interesting in neuroscience and neurological disorders (ex. T21
syndrome), inflammatory and immune diseases, and traditional Chinese medicine -
integrating multiomics approaches to study its mechanisms and applications.



Dr. Pan actively pursues interdisciplinary collaborations with clinicians and scientists
across multiple fields to translate technological innovation into biomedical insight and
clinical impact.

Summary of Publications and Innovations:

Publications: Dr. Pan has authored or co-authored 160 publications (Google Scholar)
with a total impact factor exceeding 1,000, accumulating approximately 10,500
citations. His current H-index is 44 and 110-index is 73 (as of December 31, 2025).
His work has appeared in leading journals including: PNAS (7 papers), Advanced
Science (4), Nature Communications (4), Nucleic Acids Research (3), Cellular and
Molecular Life Sciences (3), Stem Cell Reports (3), Journal of Advanced Research
(2), Cancer Research (2), Cell Discovery (1), Oncogene (1), Developmental Cell (1),
Molecular Cancer (1), Cell (1) and so on. He has also contributed to Nature (4 papers)
through his participation in the ENCODE and PsychENCODE consortia. In 2019, Dr.
Pan served as lead editor for the e-book Introduction to Single-Cell Omics (edited
from Frontiers Research Topic “Single Cell Omics™), which has received over
380,000 total views and 60,000 article downloads to date.

Patents: Dr. Pan holds 15 issued invention patents in the United States and China,
along with several PCT applications, with additional patents pending. His research
has been featured in interviews with Genetic Engineering & Biotechnology News
(GEN, 2015), PNAS Club (2013), and Technology Networks (2018).

ScholarGPS Percentile Rankings (standard ranking, excluding papers with more than
20 co-authors) indicate that Dr. Pan’s work ranks in the top 1.7% lifetime overall
across all research fields, and in the top 1.12% globally in single-cell analysis as of
the end of 2025.

Summary of Grant Supports:
The research conducted by Dr. Pan and his team has been supported by a range of
competitive grants spanning different stages of his career:

Early Career in China: National Natural Science Foundation of China (NSFC Youth
Fund) and China Postdoctoral Science Foundation (1990s);

Work in the United States: U.S. National Institutes of Health (NIH), National Science
Foundation (NSF), and the State of Connecticut (early 2000s);

Recent Work in Mainland China: National Natural Science Foundation of China
(NSFC), Ministry of Science and Technology (MOST), National Health Commission /
Ministry of Education, Guangdong Natural Science Foundation, and Shenzhen
Municipal Science and Technology Program (vis open fund from Shenzhen Bay
Laboratory);



Current Work in Macau: Macau Science and Technology Development Fund (FDCT,
AKP) and internal grants from Macau University of Science and Technology (FRG).

SCHOLASTIC SERVICES AND HONORS

Journal Reviewer and Editor:

Dr. Pan holds several key editorial positions in leading academic publications and
educational initiatives. He serves as Founding Associate Editor of Precision Clinical
Medicine (Oxford University Press) and Monocytomics (MCM), Executive Editor for
the special topic “Single Cell and Spatial Omics” of the Chinese Journal of
Biochemistry and Molecular Biology, Associate Editor for the research topic “Single
Cell Omics” for Frontiers, and Founding Editor-in-Chief of Single Cell Biology.
Additionally, he is an Editorial Board Member of Scientific Reports and the Journal of
Biological Methods (JBM), and serves on the editorial board of couples of books,
including the core textbook Fundamentals of Medical Molecular and Cell Genetics
under the Ministry of Education's 101 Plan.

Dr. Pan serves as an invited peer reviewer for over 30 internationally recognized
journals. These include:

Nature Portfolio: Molecular Psychiatry, Nature Communications, Nature Protocols,
Scientific Data, Scientific Reports.

BMC Series: Molecular Cancer, BMC Genomics, BMC Biotechnology, BMC
Medical Genetics.

Frontiers Series: Frontiers in Immunology, Frontiers in Cell and Developmental
Biology, Frontiers in Genetics, Frontiers in Bioengineering and Biotechnology.

Genomics & Bioinformatics: Genome Biology, Genome Medicine, Aging Cell,
Protein & Cell, GigaScience, Gene, Genomics Proteomics & Bioinformatics, Journal
of Genetics and Genomics, Current Bioinformatics, Computational and Structural
Biotechnology;

Cancer Researches: Cancer Communications, Cancer Letters, INCC (Journal of the
National Cancer Center), BBA Reviews on Cancer, Oncology Reports, Cancers.

Other Leading Journals: EMBO Molecular Medicine, Cell Proliferation, Science
China Life Sciences, Science Bulletin, Bone Research, Biology of Reproduction,
Molecular Ecology Resources, Clinical and Translational Medicine, International
Journal of Molecular Sciences, JOVE, Zoological Research, Hereditas (Chinese), Acta
Academiae Medicinae Sinicae (Chinese), Chinese Journal of Cell Biology (Chinese).

Grant Reviewer:



Dr. Pan has served or currently serves as a committee member or invited reviewer for
numerous research funding bodies, including:

International: Medical Research Council (MRC, UK), Foundation against Cancer
Belgium (Stichting tegen Kanker / Fondation contre le Cancer).

National (China): National Natural Science Foundation of China (NSFC), Ministry of
Science and Technology (MOST), Chinese Academy of Sciences (CAS).

Provincial & Municipal: Guangdong Natural Science Foundation; foundations of
Zhejiang, Fujian, and Guangxi provinces; and municipal research foundations in
Shenzhen, Guangzhou, Foshan, Dongguan, Nanjing, Zhongqing, Chengdu, Xi’an, and
Jiujiang.

Academic degree and professional title reviewer:

Dr. Pan has been appointed as an invited expert for doctoral dissertation review by the
Degree and Graduate Education Development Center of the Ministry of Education
(blind trial before defense and spot check after defense). He has also served as a
committee member and invited reviewer for doctoral degree defenses and
professorship evaluations at numerous universities, including Shanghai Jiao Tong
University, Tsinghua University, Sun Yat-sen University, South China University of
Advanced Technology, Guangdong Medical University, and Guangzhou Medical
University, and so on.

Conference organization and speeches:

Dr. Pan leads or co-organizes academic conferences both nationally and
internationally, He has initiated and co-Chaired the 1% to the 4" International
Conference on Single-cell and Spatial Omics (TICSSO) and associated summits hold
from 2022 to 2026 (TICSSO-1 at Hangzhou/Guangzhou, TICSSO-2 at Shenzhen,
TICSSO-3 at Shanghai/Guangzhou, and TICSSO-4 at Beijing- to be hold 2026). He is
also the Chairman of the Forum of Single Cell Elite (FOSCE) for the session number
1 to 10, held from 2021 to 2023. He also co-organized the West China International
Conference on Precision Medicine (2016-2024), and the MUST International
Precision Regenerative Medicine Symposium (2024, 2025). In addition, he has
delivered invited speeches on over 200 prestigious academic meetings in the past 20
years.

Scholastic organization leadership and services:

Dr. Pan currently is a Vice Chairman of Guangdong Biochemical and Molecular
Biology Society of Chinese Society of Biochemistry and Molecular Biology
(CSBMB), a member of CSBMB Basic Medical Professional Committee, a member
of the Biomedical Professional Committee of the All-China Federation of Overseas
Chinese, an Executive Committee member of the Guangdong Medical Genetics
Society, an Executive Committee member of the Genetics and Reproduction



Committee of the Cross Strait Medical and Health Exchange Association. He is also a
member of the Academic Committee of the Key Laboratory of Precision Medicine in
Sichuan Province, and the Chief Advisory of the Academic Committee (former
Committee Chairman) of the Jiangxi Provincial Key Laboratory of Systemic
Biomedical Sciences.

He was elected as the President, then the Chairman of Board of Governor, and the
Chairman of Board consecutively of the 26", 27" and 28" committees consecutively
from 2018 to 2020, and again the Chairman of Board of the 32" committee in 2024 of
Chinese Association of Science and Technology in USA. He was invited as a member
of the International Advisory Committee for Advances in NGS in India.

He was invited as an Expert of Hangzhou Cancer Hospital, an Researcher (Professor)
of Jinan University (Guangzhou), a Guest Professor of Sichuan University, and of
Guangdong Pharmaceutical University. He was granted as Nanjing Leading Talent,
Guangzhou High Level Talent, and Ganpo Talent- Distinguished Professor of Jiangxi
Province. He once was granted UICC (International Union Against Cancer)
Scholarship, CSHL (Cold Spring Harbor Laboratory) Scholarship, PolyGenomics
Fellowship, international science organization VEBLEO Fellow, and CastUSA Single
Cell Genomics Pioneer Award.

References:

Being interviewed by scientific magazines:
https://www.genengnews.com/insights/single-and-loving-it/?q=fluidigm
https://www.technologynetworks.com/genomics/articles/studying-the-genome-one-
cell-at-a-time-308054

http://blog.pnas.org/2013/05/new-ruler-for-telomere-length/

An the leading Editor of a research topic and its corresponding eBook
https://www.frontiersin.org/research-topics/4004/single-cell-genomics-technology-

andapplication

Precision Clinical Medicine editorial board in OUP Oxford Press:
https://academic.oup.com/pcm/pages/Editorial Board

Monocytomics editorial board:
https://www.accscience.com/journal/ MCM/about/editorial board

The international conference 2023 TICSSO-1, 2024 TICSSO-2, 2025 TICSSO-3
and 2026 TICSSO-4:
https://www.prnewswire.com/news-releases/the-first-international-conference-on-
single-cell-and-spatial-omics-is-held-in-guangzhou-china-the-golden-age-of-single-
cell-analysis-301819021.html;

http://www.fimmu.com/info/1139/17590.htm;
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