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Clinical trials for pig-to-human
organ transplants inch closer

US regulatory agency signals willingness to allow first xenotransplant trials.

Max Kozlov



Source Animal, Product,

Preclinical, and Clinical

Issues Concerning the Use of
Xenotransplantation Products

in Humans

9&_

Guidance for Industry

—EEARDPE

L

—

FivisiE

anﬂg%ﬁﬂ]% @, 5
PRBIADIGPRIS)RR

ARk

U.S. Department of Health and Human Services

Food and Drug Administration

Center for Biologics Evaluation and Research

April 2003
Updated December 2016

EEHDRESARESFH
REAKGEEEEREYH®
IRATERFPIN

2003 & 4 B

2016 F 12 SBEH

CL

Lk

N wiymiz

QRGAN



SR IS HEIEEER InAFiNIE CLERERN

- 2219 KEAANKE, £HEFHESIMAETHENREE, EREEEMEATINEIM
- 20219 XEMRN BOKRE, BEIRETHRENBE, EREFEBEMEATIAIT
« 2022F 1R XEBE=ZXE, £ OERE, mALEF21MH, ERENEIM

« 20224E6-TARBEANKE, FR2GIB LIRS T H#EBE, ERREF

- RIRHIFIDM: BEdERRERRBRMHRMEIENREHREE, IRKEESRTS
BAff, MCDAOHmiERISRTs B A M

- EPR LI DPFFE TREMEEE, THERBRERBRLE




CLON s
QRGAN

—. HBRAHE



CLON s
S

RFFERNIERE RGN

‘ s
BEE RigIINEE

o {FBUh , RYEFIRPE25-35kgEh , BBEXRNS AL
o iz =iEHT , MBI081 , FHA3Z

o THIEMFERIBHPERV-C T8 , [#(R&EFBEEISSE
o {EFSPF{t

N



«  Gal a1-3Gal (eGal) — HAR GEE&HD

Pig-to-primates (monkey, human)

. B4GaINT2 (Sd?)

Pig-to-primates (monkey, human)

 N-Glycolylneuraminic acid (NeuGc)

Pig-to-human (but not nonhuman primates)



GGTA1 KO Gal antigen HAR B 2MHERF
CMAH KO NeuGc antigen ¥&- AR
B4GaINT2 KO Sd@ antigen

Human CD46 overexpression Complement regulation
Human CD55 overexpression Complement regulation
Human thrombomodulin (TBM) Anti-coagulation

Human EPCR Anti-inflamation

LEA29Y-lg (CTLA4-1g) T-cell suppression

Human CD47 Attenuation phagocytosis

Pan DK, et al.(2019). Xenotransplantation
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